Hydraulics 
ePneumatics 


AUGUST 1960 

















-'HAT YOU CAN GET IN R 0 T A R Y 
I ACTUATORS 


Lvs 





At-68221 











Diet 





ity wicacr 


3 WORTH FIRST $° 











see contents page 3 


To8 1 a 





ioe MAGOAZING OF-FLUID POWER 


AN INDUSTRIAL PUBLISHING CORPORATION MAGAZINE 








Also in this issue: @ Measuring Air Solubility in Hydraulic Fluid 
e 3-Position Actuators Shift Lathe Gears 
© Pump Test Stand With a Future 





As easy as plugging in your electric shaver... 


Wherever you 
use compressed 
alr... 


e Handles more air — with minimum 


pressure drop. 
Quick connection—and disconnection. 
Instant automatic flow or shut-off. 


Handles any job in your shop using 
44" to Ve" connections—from the air 


line to the air tool. 


Locking ring provides positive lock 
Write for 


..tight fit. Equipped with automatic 
Hansen Catalog... 


sleeve lock. 
a ready reference when you want 


All Series 2-RL Socket and Plugs are a information on couplings ina hurry. 


interchangeable— likewise all Series ; , 
Quick-Connective 


Fluid Line Couplings for 


. Socket, when disconnected, auto- AIR * OIL * GREASE + 
in hook-up — makes it easy to keep matically shuts off air by leak- HYDRAULIC FLUIDS + WATER 
proof seal of metal valve against VACUUM * STEAM * OXYGEN 
ae rubber valve seat * ACETYLENE * REFRIGERANTS 
inventories tO a minimum, * GASOLINE * COOLANTS * 
LP-GAS 


3-RL Sockets and Plugs. Eliminates 


any need for various size couplings 


stock of parts in balance—holds 





Representatives in Principal Cities 


SINCE 1915 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


MANUFACTURING COMPANY 


STREET CLEVELAND 





...uunusudl features solve your cylinder probleme 
NEW HANNA /Oxxrmalion @ CYLINDERS 


Fast Change Cartridge Gland 


has leak-proof, low-friction rod seal and a rod 
wiper to remove dirt and to provide extra 
sealing. 


Pressure Safe Tube Seals 


on the outside diameter of the tube create the 
most positive seal possible at all pressures 
from zero to maximum. 
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Powrmation 5 e 
Rectangular Flange — 


Rod End 


Powrmation gf 
yo 
Side Lug > 


Mounting 


One Piece Steel Heads — Long Lubricated Bearing 


Welded Steel Mountings 


for maximum strength, perfect alignment. . . superior 
to bolted assembly. Mountings carry maximum cyl- 
inder load with ample safety margin. 


of close-grained nodular iron with high graphitic con- 
tent... one of the finest bearing materials. Rod seal 
on external side of bearing provides automatic bearing 
lubrication by hydraulic fluid or airborne lubricant. 


> FOR AIR TO 250 PSI - 


All good cylinders have “features” but few have 
a combination of really Unusual features that 
assure superior cylinder performance and 
dependability ... New Hanna Powrmation Cyl- 
inders have. The features shown above and 
several others like: Unique, Check-Valve Cush- 
ions; Low Friction Nodular Iron Pistons; Posi- 


TO 1000 PSI + BORES: 1 THROUGH 14 


tive Seal Block Vee Packings; Chrome Plated 
High Strength Steel Rod;—all these together 
with Hanna precision manufacturing and 
Hanna Field Engineering Service are the rea- 
sons why it will pay you to specify Powrmation 
Cylinders... they meet J.I.C. recommendations 
and have dimensional interchangeability. 








For Top Performance in Hydraulic Pressures 


2000 PSI/3000 PSI Non Shock 


HANNA POWRDRAULIC 
Series 2000 CYLINDERS 
Bores 1%” thru 8” 


Write for Catalog 1000 


or ask Your Hanna 
Representative— 

see the Yellow Pages 
or Sweet's Design 
Catalog for his name 





August, 1960 


Elston Avenue 


Chicago 22, tItinols 


Circle §3 on Time-Saver Card 








FACTS for 
FILING on 


Special Quasdking Seal 


SEAL BETTER WITH 


QUAD 
CROSS SECTION / 


John Deere 831 Crawler-Loader 
and 51 Backhoe. 
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Ever since the Quad Ring was first intro- 
duced, it has been used to solve unique and 
difficult sealing problems. Users have found 
the four contoured lips perform much 
more efficiently than other custom designed 
seals or O-Rings. 

Normally a dynamic seal is thought of 
as having a round shape; now, however, the 
basic Quad Design of Minnesota Rubber 
has been modified with a rectangular shape 
to provide a dynamic seal for a rotary 


torque actuator. This Quad Vane Seal out- 
performs other type seals in this application, 
giving much longer life with superior sealing. 


These results are typical of any applica- 
tion where the Quad Design is used, whether 
in heavy equipment such as the John Deere 
Model 51 Backhoe, in aircraft or in hy- 
draulic cylinders. Why not let a Minnesota 
Rubber Engineer show you how you can 
improve your product by using the Quad 
Design. 


FOR MORE INFORMATION AND 
COPY OF THE QUAD-RING APPLICATION 
AND INSTALLATION HANDBOOK... 


WRITE: 
WRITE ON YOUR LETTERHEAD FOR A FREE >} 
————— —_______—_—_____—_» 
Cave 
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IN-LINE FILTER 


CAPACITIES: Up to 60 G.P.M. 

PIPE SIZES: %"—1"--14%"—and 1%" (at both inlet 
and outlet). 

BY-PASS VALVE: Available with or without. 


Bonded LINE TYPE 


CAPACITIES: 10—20—30—50 and 75 G.P.M. 
PIPE SIZES: 1°—1%"—1%"—2" and 2%". 
BY-PASS VALVE: Available with or without. 
OPERATING PRESSURE: Up to 250 p.s.i. 
OPERATING TEMPERATURES up to 300° F. 


QUALITY —- DEPENDABILITY — EFFICIENCY 


A simple formula — but is foremost in the 
design and construction of all Marvel Filters 


~Over 900 0.E.MS cart be wrong — 


Designers and manufacturers of hydraulic equipment 
requested suction filters incorporating special 
features. 

For example—a by-pass valve to assure instant flow 
of hydraulic oils on construction and earth moving 
equipment during cold weather operations. Three of 
the filters illustrated are available with this important 


feature. 


The Tandem Sump Type Filter supplies the demand 
for a single unit to handle greater capacity where space 
limitations present a problem for multiple unit instal- 
lations. 

We are pleased to advise that all units are now stock 
items and are being supplied to many of over 900 
Original Equipment Manufacturers who are installing 
them as standard equipment. 


For Dependable Protection on all Hydraulic and other liquid 
circulating systems — Investigate MARVEL Synclinal Filters 
For further information—write, wire or phone 


HYDRAULICS & PNEUMATICS 




















Designo asked for these filtou—— 
MARVEL is delivering thom now! 


Tandem SUMP TYPE 


CAPACITIES: 10—16—20—40—60—100—150 and 
200 G.P.M. 

PIPE SIZES: %°—1°—1),"—1"—2"—2)," and 3’. 

CONNECTIONS: Coupling—Male Nippie. 

BY-PASS VALVE: Not available. 


Bonded SUMP TYPE 


CAPACITIES: 10—20—30—50 and 75 G.P.M. 

PIPE SIZES: 1°—1%"—114"—2"—and 21%". 
CONNECTIONS: Coupling—"O” Ring—Male Nipple. 
BY-PASS VALVE: Available with or without. 


MARVEL ENGINEERING COMPANY <4 
7227 NORTH HAMLIN AVENUE, CHICAGO 46, ILL. + PHONE: 


Please send me information on Marvel Filters as indicated. 
0 Sump Type ©) For Hydraulic Oil 


C) Line Type 
C) In-Line 
0 Tandem 


0 Fire Resistant Fluids 


C2 For Coolants or Lubricants Address 


OC) For Water 
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: 2-Way Solenoid Vaives 


a SUBSCRIPTIONS in U.S. and possessions: 


$7.00, 1 year; $12.00, 2 years. Can- 
arate : ‘ ada: $8.00 per year. Foreign: $10.00 
An entirely new Waterman principle in A.C. Solenoid Valves per yon, parable in advance in 
' > . . akes nai Hj ; . 8. funds. U.K.: £3.5.0 per year 
eliminates inrush current, makes possible fast cycling without sana tn Ghetian ae tamine clien 
overheating, minimizes wiring requirements. Specify Waterman Single copy price: 75 cents. 
Series 1650 Solenoid Valves for your next circuit design. ; . 
om o 2 , Out-of-print copies of Hypraviics 
These valves, in %" and %” sizes, are pilot-operated poppet & PNeUMATICS Magazine are avail- 
type, for wider valve opening, low pressure drop. Bodies are high- able in complete volumes as positive 
. ~ . microfilm copies from: University 
strength aluminum alloy, for pressures to 3000 p.s.i. Working parts Microfilms, 313 N. First Street, 
are hardened and ground steel. Seating surfaces lapped together Ann Arbor, Michigan. 


for maximum leakage of 5 drops per min- 
S psi published monthly by 


ute. All working parts totally enclosed and [ae mmesiomens cumass 

ses . onohhn : ISHING 
immersed in the hydraulic fluid. CORPORATION 

, . » 99().v i 
; Availabk for 110 or 220-volt operation, 812 Huron Rd., Cleveland 15, Ohio 
50 to 60 cps, using the same coils for any 
frequency. Power consumption is 26 watts ; Irvine B. Hexrer (1897-1960) 
at all voltages. No coil burn-out if valve founder 
sticks. LESTER P. AURBACH president 
Epwin M. Josepn executive v.p. 


Wider valve opening—more usable hydraulic power—low E. J. Hexrer vice president 


pressure drop—with Waterman internal pilot-operated Paunt ROLNICK vice president 
poppet-type valves. Seating surfaces are lapped together N. N. GoopMan vice president 
and assembled in sets for tightest pussible shut-off. ; Lee Haas vice president 
Cuaries F. Geyer .vice president 

SEND TODAY FOR YOUR COPY OF NEW CATALOG 2002 Tom Dempsey asst. sec. treas. 
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USEFUL 
LITERATURE 


NEW, REVISED 
ANCHOR HYDRAULIC HOSE 
ASSEMBLIES CATALOG 


A completely revised and enlarged 
catalog covering Anchor Hose Assem- 
blies—Catalog No. 102—has been is- 
sued by Anchor Coupling Co. Inc. 

Replacing Catalog No. 101, this 
new 44 page catalog describes in de- 
tail Anchor permanently applied in- 
dustrial hose assemblies and couplings 
for use with fluid power equipment 
in such fields as agricultural, earth 
moving, mining, frame straightening, 
materials handling, greasing, fire fight- 
ing, oil field, machine tools and auto- 
motive 

Fabricators of Coupled Hydraulic 
Hose Assemblies, Anchor introduces 
in Catalog No. 102, their compietely 
new Super-Spiral 4-ply and 6-ply Wire 
Reinforced Hose for extreme high 
pressures, a long sought objective of 
hydraulic equipment users 

The new Anchor Super-Spiral Wire 
Reinforced Hose Assemblies are avail 
able from 3/16-inch to 2-inch LD., 
and for recommended working pres- 
sures ranging from 12,000 PSI for 
3/16-inch, 6-ply hose to 2,000 PSI 
for 2-inch, 4-ply hose. They can be 
furnished with different styles of 
Anchor Pressed-On Couplings 

Other standard Anchor high, medi- 
um and low pressure hose assemblies 
are fully described and listed in Cata- 
log No. 102. Also included is a wealth 
of engineering data to assist fluid 
power equipment users, such as Flow 
Charts, Thread Information, etc. 

Copies of Catalog No. 102 will be 
sent, on letterhead request, by writing 
Anchor Coupling Co. Inc. 349 N. 
Fourth Street, Libertyville, Illinois. 

Circle 121 on Time-Saver Card 
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ANC|HOR .... tHe erence oF 
PERFORMANCE 


NOW... 


SUPER-SPIRAL HYDRAULIC 
i © bh) <a Sh) = = 1 | 


ERY IGH BRESSURE 


Sy 
Cr 


mehite ltl: 


| PLIES 4 & OlL 
OF | 


Oll AND WEATHER | 
RESISTANT SYNTHETIC 
RUBBER COVER 


4 or 6 PLIES OF SPIRAL WRAPPED RESISTANT 
HEAVY WIRE (.022” DIA WOVEN | NEOPRENE 
FABRIC INNER TUBE 


“i re eer 
ndy Anchor Rays: 
“The Anchor representative is 
i @ specialist in fluid power 
transmission who is 
always available 
for consultation 
on any of your 


problems.” A «348 North Fourth St., Libertyville, Il. 
_ Branch Plants: Dallas, Tex., Plymouth, Mich. 
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LeORING 


= pits 25,000,000 cycles! 


Alkon series D cylinders have ex- 

clusive nylon* piston bearings to 

prevent scoring, prolong cylinder 

wall and piston rod life. The secret is 

silky smooth nylon moving along a chrome- 

plated steel cylinder barrel and stainless 

steel piston rod, both roller burnished to a 4 

micro-inch finish. No chance for scoring. Just 

slick, trouble-free operation, day after day, 

for 25,000,000 cycles and more! More 

facts: the Alkon Series D cylinder is built 

for 250 psi air service. Available in 

all mounting styles ... 3-way flush 

mountings at no extra cost. 

Exceed toughest J.I.C. standards. 

All are ready for immediate de- 

livery with or without cushions. 

The Alkon series D 

cylinder costs at least 

25-40% less than any other 
comparable cylinder! 

Alkon also manufactures 


compatible 4-way valves 
and pneumatic drill units. 





Write for 
new free 
24 page catalog 








PRODUCTS CORPORATION 


200 CENTRAL AVE. + HAWTHORNE, N. J. 
HAwthorne 7-6633 
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From Oilgear Application-Engineering Files 


HOW HYTAC* SYSTEMS CONTROL NEW EXTENSIBLE PAPER MACHINE SECTION SPEEDS IN 12 MILLS 


USERS: Twelve Paper Companies — Licensed by CLUPAK, INC. 


Builder — Sections and Differential Drives — Beloit Iron Works, Beloit, Wisconsin 


DATA: Systems to vary and precisely control speed 
and draw of new sections that can be an integral part 
of complete, new paper machines, or inserted into 
existing machines for production of CLUPAK® ex- 
tensible paper—a revolutionary, patented, smooth, 
tough, kraft sheet. Original requirements called for 
systems that, when applied to Beloit mechanical dif- 
ferentials, would: J. Provide precision-controlled, in- 
finitely variable section speed decrease up to 10% 
under main lineshaft speed—as selected from remote 
pushbutton stations. 2. Maintain selected section 


One of the most recent of the twelve new Beloit extensible sections and contro! consoles 
incorporating HYTAC* SYSTEMS for precise speed and draw control—as installed on 
No. | mochine of International Paper Company's Southern Kraft Division Mill, 
Camden, Arkansas, to produce CLUPAK® extensible paper. Control console instru- 
mentation includes direct-reading hydraulic pressure goges from the OMGEAR System 
to provide operotors with constont, visual, exact indication of load or draw on the section. 


speed within +0.25% max. variation over a 50% load 
change at max. lineshaft speed. 3. Be: compact; im- 
pervious to heat, high humidity; thrifty on electrical 
power input, wiring, installation downtime, floor space; 
completely free, if possible, from maintenance-provok- 
ing belts, chains, relays. 4. Insure trouble-free, con- 
tinuous, heavy-duty, full-production paper machine 
drive service—but permit section immobilization for 
production of non-extensible stock. 5. One source and 
responsibility for these speed and draw controls 
preferred. 


Fa? 


SOLUTION: Application-Engineered HYTAC* 
(HYdraulic TAChometer) controlled differential 
drives consisting of Oilgear ‘“‘DRt-3517’ Variable 
Displacement Pumps, ‘‘H-6017”’ Constant Displace- 
ment Motors, and HYTAC* components. with re- 
mote pushbutton control to provide precise speed- 
draw control on Beloit extensible sections installed 
and commercially producing CLUPAK® extensible 
paper at nine mills in the United States, two in 
Canada, and one in Sweden. Several other paper 
manufacturers licensed by CLUPAK, Inc., to pro- 
duce extensible paper under its authority, now have 
these Oilgear-equipped Beloit extensible sections on 
order. Oilgear H YTAC* Drive-Control Systems were 
selected after 3 years of development on this process 
and machine—from a 2-in. table model, through a 
15-in. laboratory model, and a 60-in. pilot model—as 
best suited to provide the accuracy and range of 
control required for the variable speed drives. 
Actual commercial operation has proved that these 
highly accurate, compact, heavy-duty, Oilgear Systems 
can maintain any selected section speed with less than 
+0.25% variation regardless of load change over a 
10:1 range of lineshaft rpm—plus enabling operators 
to infinitely vary each section’s drive rpm up to 15% 
under main lineshaft rpm . . . exceeding originally 
specified requirements ! 


Pe A M2; 
> ox 


HOW IT WORKS: Section driven by Oilgear-equipped Beloit differential (A), consists of a 
1-in. thick natural rubber Blanket (B) operating over 3 rolls, and between Nip Roll (C) and 
steam-heated, polished, chrome plated Dryer Drum (D). Paper (P) is held between Bianket 
(8), slipping against Dryer Drum (D). Enlarged view at Nip Roll shows how normal (1) Blonket 
(B) is compressed (2), sqveered and elongated (3), and rapidly contracts (4) after leaving 
Nip Roll—shrinking pape:. Normal production shrink requirement is accurately controllable 
up to 15% by controlled variation in nip pressure, moisture content, dryer drum temperature. 
Accurate control of draw in and between extensible unit and 3rd Dryer Section (E) is required 
regordiess of lood changes . . . a reason for the precise, infinitely variable speed-draw con- 
trol provided by Application-Engineered HYTAC* Systems. 





Other inherent Oilgear ‘‘Any-Speed”’ Drive features are: cush- 
ioned, controlled starting, acceleration, deceleration, braking 
. . » positive, automatic overload protection . . . continuously 
filtered pressure and flood lubrication. Copies of Oilgear’s Fluid 
Power NEWS 3, 5, 8, 9, 11—with detailed descriptions of some 
of these and other Application-Proved installations are available 
on request. 

For practical solutions to your linear or rotary Controlled Motion 
problems, call the factory-trained Oilgear Application-Engineer in 
your vicinity. Or write, stating your specific requirements, directly 
to 


THE OILGEAR COMPANY 
Application-Engineered Controlled Motion Systems 


1564 WEST PIERCE STREET + MILWAUKEE 4, WISCONSIN 
Phone: Mitchell 5-6715 . . . Direct Distance Dialing Code 414 





has a new 
baby! 


1.P.C.’s extensive research in the area of fluoro- 
carbon plastics has given birth to a whole new 
series of custom seals, ball seats, diaphragms, V, 
cup and flange packings. 

Designated as the F-C series, these thoroughly 
tested components are literally a blend of I.P.C. 
synthetic rubbers and fluorocarbon plastics. This 
unique combination produces seals and pack- 
ings with lower friction, less torque, better cor- 
rosion resistance and reduced shaft wear. 

You can handle increased pressures . . . higher 
shaft speeds and most high temperature applica- 


tions with F-C seals and packings. Special mold- 

ing machinery and techniques have been 

developed by I.P.C. to produce this combination. 

Synthetic rubber, fluorocarbon plastics and steel 

cases are brought together in one operation to 

provide the last word in high quality case seals. 

Ol SEALS There's good reason to look at the newest 
aw member of I.P.C.’s custom family in terms of 

PRECISION MOLDING ; , 

your sealing problems. Do it soon; Won't you? 


Custom designed for 
your application. 


INTERNATIONAL PACKINGS’ <012° 0241108 


© 1c Bristol, New Hampshire P4 
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It stretches way out for a hearty bite, digs deep and unloads high 

over a truck side. Hydraulics give this versatile backhoe its sure- 

footed stance, swivel-hipped performance, accurate bucket and 

boom control. In many of these mobile rigs, a Webster JD hydrau- 

lic pump powers the action — in up to seven separate cylinders ! 

Not an unusual assignment — for the JD series has an uncanny 

ability to handle demanding jobs with speed, sureness and excep- 

Webster hyd raulics tional dependability. That’s why you find them on a wide range 

a a of industrial, agricultural and construction machines... in pressure 
m uscle a lubricating, oil circulating and lift systems. 

board j ng house Webster JD positive displacement, gear-type pumps are avail- 


able in 5 sizes — from 5 to 23 gpm — with pressures to 2000 psi, 


reach es 6 speeds to 2400 rpm. Drive is direct, gear or belt. Side porting 
standard, end optional. Compact design fits into tight corners. 

Need help in a specific hydraulic application? A specially trained 

Webster hydraulics engineer is ready to assist you. Write for action ! 


OIL HYDRAULICS DIVISION 


WEBSTER ELECTRIC 
| RACINE - wis 


JD SERIES POSITIVE 
DISPLACEMENT GEAR-TYPE 
PUMP — Send for complete 
engineering characteristics 
performance and 
installation data 
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BY ANY OTHER NAME... 
Call them what you like: rotary 
cylinders, oscillating motors, or 
rotary actuators (as we have) 
these components have plenty of 
applications. We think that many 
of these applications are still to 
come, so to give you a better 
acquaintance with rotary actua- 
tors, we’ve compiled a manual on 
designs and typical applications. 

How many times have you 
used a cylinder to drive a rack 
and pinion for rotary motion, 
when a rotary actuator could 
have done the same job in less 
space? How many times have you 
needed a torque output to 22,000 
in-lb/100 psi through part of a 
circle? Did you consider a rotary 


actuator? Were you familiar 


enough with them to know if one 
could do the job better than your 
final design? 

Rotary actuators are being 
used successfully on machine 
tools, foundry equipment, air- 
craft, mobile equipment, and 
many types of industrial produc- 
tion machines. After a rundown 
on basic actuator designs on page 
64 with a table showing per- 
formance, you'll find a roundup 
of applications that may suggest 
others you should be making. 





AN INTERNATIONAL PROBLEM .. . Winding up 
extruded wire is a problem, wherever you are. Extrusion 
speed depends on billet length, extrusion resistance, and 
temperature. But tension must remain constant, regard- 
less of speed. At Israel’s Technical Office, they designed 
a pressure compensated pump for this application. It’s 
described in Hydraulic Coiler Reciprocates and Holds 
Constant Tension. 


MR. TROUBLE... Part 2 of Don Fitzpatrick’s 3-part 
series on applying electrical controls appears in this 
issue. Part 1, Why Solenoids Burn Out, was in June. Part 
3, Relay Circuitry comes up in October. In his job as con- 
sultant to the engineering and sales department of Allen- 
Bradley Co., Don learns a lot about how electrical com- 
ponents are designed and used. One of his main objectives 
is to get users to apply these controls properly. Back- 
ground for this interest comes from eight years of teaching 
electrical engineering at Purdue and five years at Allen- 
Bradley. Last year he was sponsored by the National 
Electrical Manufacturer’s Association and attached to 
the Department of Commerce to represent the U. S. elec- 
trical industry. 


SKIMMING THE FOAM .. . Most of us know that 
air in a hydraulic system makes foam, and causes spongy 
action. At the Naval Air Material Center in Philadel- 
phia they’ve gone beyond this qualitative evaluation and 
studied the effects of time and pressure on the amount 
of dissolved air. They’ve tested both petroleum and fire- 
resistant fluids. The project is described on page 80. 


A PLACE IN THE SUN ... Fluid power technology 
has reached the point where those working in this field 
need an organization of their own. So the Fluid Power 
Society has been formed to bring together designers, educa- 
tors, application engineers, manufacturers, and all others 
interested in hydraulics and pneumatics. Page 31 has 
more information on this new group, and how you can 
join. 
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The IXoss PACER 
gives you 56 new 
solenoid air valves 


The Ross PACER is a fine new solenoid valve in the ” 
and 14" size range that gives a full sy" flow capacity yet 
uses only 7 watts of holding power. The PACER is built 
for especially long life yet is priced surprisingly low. Capable 
of 1000 cycles per minute and more, is JIC, and very light 
and compact. And if you’re interested in large valves the 
PACER has a second identity, that of a pilot section to 
actuate any valve of the Ross Skyline series. It will operate 
any of these valves at top speed and with low power con- 
sumption. 


neonate PIPE SIZES 
PACER VALVES %” ¥” %” 
STRAIGHTWAY, N/C 
3-WAY, N/C 
4-WAY 
SKYLINE VALVES USING 
PACER AS ACTUATOR (HEAD) 
STRAIGHTWAY, N/C 
STRAIGHTWAY, N/O 
3-WAY, N/C INLINE MT. 
3-WAY N/O, INLINE MT. 
3-WAY, N/C, BASE MT. 
3-WAY, N/O, BASE MT. 
4-WAY, INLINE MT. 
4-WAY, BASE MT 
4-WAY, 5-PORT 


New PACER Ross manifolds provide a com- 
. pact and economical method 

, of multiple mounting PACER 
manifolds to 4 valves. One air supply line and 
. ; one electrical conduit can 

Save piping Joa i. serve all PACER valves. Mani- 
5 | - folds are available in two and 


and wiring three stations. 


MODERNIZE 
lMoss OPERATING VALVE COMPANY 


EAST GOLDEN GATE AVE. «¢ DETROIT 3, MICH. 
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ENGINEERED 
TEFLON’ PRODUCTS 


for Hydraulic-Pneumatic 
Service 


For top efficiency and little downtime, 
apply Garlock Teflon Packings wherever 
fluid power is used. 


CHEVRON} Packings of solid Teflon—or 
rubber, coated with Teflon—are as 
close to “‘frictionless’”’ as you'll find. 
First of all, Teflon has the lowest co- 
efficient of friction of any solid material 
in use today. Moreover, the CHEVRON 
itself is designed to permit free opera- 
tion with minimum friction at all pres- 
sures. Here’s how: with increasing 
pressures, CHEVRON packing rings 
tighten to prevent leakage. As pres- 
sures decline, the rings instantly ease 
off, permitting free operation of the 
rod, ram, or piston without leakage. 
This exclusive hinge-like construction 
lengthens packing life and, with proper 
initial adjustment of the gland, elim- 
inates all further adjustments neces- 
sary to compensate for pressure varia- 
tions. Catalog AD-115. 


Tefion “V"” Rings for higher pressures. 
Flexible enough to respond quickly to 
low gland and fluid pressures due to 
tapered “‘V”’ design. 


“O” Ring Packings made of solid Teflon 
or rubber, coated with Teflon provide 
exceptional anti-friction qualities on 
equipment where a round-bodied seal 
is required. And, a new slotted Teflon 
ring is available to simplify installa- 
tion in standard AN grooves. Catalog 
AD-148. 


Teflon-Coated Cups—the first advance 
in cup design in thirty years. Garlock 
has perfected a technique whereby 
cups are coated with a thin layer of 
Teflon which then becomes an integral 
part of the cup. Teflon-coated cups 
reduce breakaway and running fric- 
tion, and completely eliminate “‘squeal- 
ing.”” Catalog AD-145. 


GA RLOC HK 


Other fine advantages of Teflon pack- 
ings: Solid Teflon is chemically inert, 
non-flammable, resilient, long wearing. 
It can be applied against new synthetic 
hydraulic fluids at temperatures rang- 
ing from —100°F to +500°F. 

Discuss Garlock Tefion Packings with 
your local Garlock representative. Call 
him at the nearest of Garlock’s 26 
sales offices and warehouses through- 
out the U.S. and Canada, or write 
Garlock Inc., Palmyra, N. Y. 

Canadian Div.: Garlock of Canada Ltd. 


Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


?Registered Trademark *DuPont Trademark 
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“O” Rings are applied where round-body 
static or dynamic seals are required 


“ 


V” Rings are used as piston or stuff- 
ing box seals against reciprocating and 
oscillating motions 


CHEVRON Packings assure positive seal 
on rams, plungers, reciprocating rods 


en -_——— 


Teflon-coated cups reduce breakaway 
friction on inside-packed reciprocating 
pistons 





Barksdale AIR-SEAL* Valves 
for the nerve centers of production 


| 
* The air pressure is the sealing force; | 
the higher the pressure, 
the tighter the seal. 


DiRECT SOLENOID 4-way, 3-way, shut-off and 
diverter valves 


| 4 Standard AC 


Explosion-proof AC 





¢ Standard DC 
Explosion-proof DC $ 


SOLENOID-PILOT 4-way and 3-way valves 


4 Standard AC 
4 Standerd DC | 


Explosion-proof AC 
Explosion-proof DC 


MOMENTARY CONTACT solenoid-pilot valves 


ri) 
; neg 2 


Ue. 


= 


4 Single Solenoid 


Both types available in standard AC and DC 
and explosion-proof AC and DC. 


Dual Solenoid > 


MANUAL OVERRIDES for standard 
solenoid-pilot valves 


4 ‘'L” type manual override 





“MK" type manual override } 


MANUAL and FOOT OPERATED valves 


% é6Y* 


Manual 4-way Manual shut-off Foot operated 4-way 


Write for air valve catalog (AV-9) which contains complete data and 
prices on 562 different valves (not counting voltage variations). 


CONTROL VALVE DIVISION 
Wa 
“4 arksdale valves | 
5125 ALCOA AVENUE «+ LOS ANGELES 58 « CALIFORNIA 
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CYLINDER OPERATED 


“SHEAR:|)SEAL” VALVES 


oe PILOT VALVE 


10,000 P.S.I. 
BARKSDALE 
SHEAR-SEAL 





Remote control operators for 10000 P.S.I., 6000 P.S.I. 
and 3000 P.S.|. ‘‘Shear-Seal'’ Valves are available with 
cushioned or non-cushioned cylinders. 

4-Way, 3-Way and Shut-off valves range in pipe sizes 
from ¥%4” to 1%” N.P.T. 


For complete data 
request catalog COV-60-61. 


CONTROL VALVE DIVISION 
Wa 
5125 ALCOA AVENUE * LOS ANGELES 58 © CALIFORNIA 
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HIGH PRESSURE PIPE COUPLINGS 





Keelavite Hydraulics, the recognised authority 
on hydraulic power transmission, needed high 
pressure pipe couplings, to meet the high stan- 
dards required for their successful hydraulic 
installations, result—THE KEELATITE COUP- 
LING and THE KEELARING COUPLING. 


THE KEELARING COUPLING 


a Lz si 


The new Keelaring coupling 

is a collet type joint consisting of five sep- 
arate pieces. When assembled the sealing 
ring is forced into a tapered recess thus ipro- 
viding a leak proof seal. Adequate tightening 
is possible with standard tools. 


For full details write to 


KEELAVITE HYDRAULICS LTD., ALLESLEY, COVENTRY, ENGLAND 
Telephone: Meriden 441 
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FOR CORROSIVE 
TYPES OF 
HYDRAULIC OILS... [iRepyeees 


Design data for air power 
TO THE EDITOR: 


We are anxious to obtain tables, 
curves and other information for 
use in connection with the design 
and testing of air equipment. We 
would like you to inform us of 
any publication which gives a 
comprehensive guide for use by 
the air power designer. We are 
also interested in practical meth- 
ods of determining the air output 
of various types of compressors 
up to 1000 cfm, and to do this in 
the field. 

We are aware of the formula 
for computing orifice sizes which 
can be matched against a pres- 
sure drop to give an approximate 
air capacity, but we feel that this 
type of measuring is clumsy and 
probably inaccurate. If you know 
of any standard instrument or in- 
struments which are available, and 
which are capable of being carried 
in the pocket, please advise us. 

G. PICKLES 


HEAT EXCHANGERS “33 wale 


Brisbane, Australia 


¢ Stainless Steel Construction ... all parts in contact with Regarding the design and test- 


fluids .. . of Type 316 stainless steel. ing of air equipment, we suggest 
you contact the Compressed Air 


¢ Rolled tube joints. . . industry's preference and standard & Gas Institute, Cleveland, Ohio. 


of quality construction. A further suggestion is that you 
contact manufacturers of test 


* Tube pattern . . . allows for use of wider, heavier gaskets equipment, compressors, and in- 


for critical conditions of temperature and pressure. struments. Undoubtedly their engi- 
neers can analyze your specific 


problem and work out suitable 
solutions. 


¢ Wider range of capacity . . . #” and }” tube sizes . . 
unit sizes 2” to 10” diameter. 


WRITE FOR BULLETIN HT-21 Needs textbook 


Ouer 75 years of sernice to industry TO THE EDITOR: 
I am an industrial engineer and 
consultant in the field of automa- 


a © tion with the Industry Organiza- 
Yate lle UCL tion of T.N.O., a nation-wide in- 
MACHINE COMPANY stitute for Applied Scientific 





HEAT TRANSFER DIVISION 


Research in the Netherlands. It is 

in this capacity that, in 1958, I 
| had th ivil to be cho 

HEAT EXCHANGERS { RADIATORS /f AFTERCOOLERS | Oe ea on came 20 


e 118 on Time-~ 
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Licensed Under 
Pat. No. 2481404 


These two adaptations, 
specified by two of 
America’s largest major 
equipment manufactur- 
ers, reveal the unique 
adaptability and ver- 
satility of EASTMAN’S 
improved Industrial 


IMPrOVeS SEALING QUALITY 
through use of SIX seals, thereby elimi- 
nating failure from grit, dust and other 
foreign materials. 


IMproves SERVICE LIFE 
through new design and engineering, the 
interior is chrome-hardened with a highly 
polished mirror finish. 


IMPrOVeS UNIFORMITY OF FLOW 
at any angle of the swivel by under- 
cutting the shaft fo equal diameter of 
the orifice. 


IMpPrOVveS SERVICEABILITY 
through shorter, more compact housing; 
saving weight. Hex design permits multi- 
ple tapping on housing; easier assembly. 


STANDARD SIZES AND COMBINATIONS AVAILABLE 


LOW TORQUE—Freedom from friction, 
even under high pressure. 


improves INDUSTRIAL 
SWIVEL CONNECTOR 


White the use of EASTMAN’S High Pressure Industrial 
Swivel Connector eliminated the cause of hose failure due 
to constant, extreme flexing, it tended to increase the load 
on the swivel connector. 

To improve the performance of the swivel itself, 
EASTMAN engineers improved its internal design, chrome- 
hardened its interior surfaces, cadmium plated the shaft 
and then machined them to a mirror-like finish. 

Satisfactory service under the most unfavorable field 
conditions was insured by increasing sealing rings from four 
to SIX: 2 leather dust seals, 2 synthetic back-up washers 
and 2 quad rings of oil-resistant rubber (—65° to + 250°). 

Exhaustive tests at 3000 p.s.i., through one million 
cycles, with the hydraulic fluid saturated with abrasives, 
dirt and other foreign materials, proved EASTMAN’S 
Industrial Swivel Connector satisfactory in every respect 
and did not cause failure of any kind. 

That is why America’s leading OEM’s and replacement 
buyers specify complete EASTMAN Hydraulic Hose As- 
semblies ...for improved design, quality manufacturing 
and exhaustive testing. It pays to specify EASTMAN. 


LOOK INTO 
EASTMAN'S IMPROVED 
SWIVEL CONNECTOR— 
WRITE TODAY! 


ROTATION —Full 360° for all manifolds. 
SIZES —Steel, plated for corrosion protection — 


72", BW ot ote 
Other sizes 
available on request. 


WIDE RANGE-—Operating pressures up to 5000 p.s.i. 
trouble-free operation through wide temperature 
range (— 65° to + 250°). 
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Please send me 
Bulletins 100 and 
200 on low, 
medium and 
high pressure 
assemblies. 


MANUFACTURING COMPANY 
DEPT. AH-8, MANITOWOC, WISCONSIN 





among the 18 member countries 
of the European Productivity 
Agency—O.E.E.C. organization— 
as the European consultant lectur- 
ing for the E.P.A. seminars in 
their “Low Cost Automation” proj- 
ect. 

In June 1959, the tragic death 


of Professor Linsky of Pennsyl- 
vania State University left me the 
sole responsibility of the project 


up to January 1960. Now I am 


34 iD) a4 OnE 1 Xog g iG! here in this country to wind up 
Professor Linsky’s work and to 

make a survey of the very interest- 
S O LE » O D VA LV E ing teaching methods and applica- 
tion of this subject matter. At the 


n®) R MAN FO | D Automation Laboratory of Penn 


State I came across the very in- 

Wo) UNTI NG teresting book “A Beginner’s 
Course in Basic Pneumatics”, pub- 

lished by you. I understand that 





e Compact— , @ When multiple - . 
mounts on ~ mounted can _ this is considered a very good 


2%," — remove an inner | ook for education purposes and | 
—up to 5 bs valve without fully agree with that. 

units on a : — ec! disturbing wiring I would appreciate your sending 

manifold. ‘pu SY ; of other me this book. Also I have read 

valves. | many very interesting articles in 

your magazine. I understand most 

of the important ones are available 

© Direct solenoid as reprints. Could you send me 

operated— those that in your opinion would 


industrial, be of interest to me. 
constant duty 


Built-in 
electrical 
junction box 


—waperagn @ Manual actuators RIJN DE CROOT 

seal. ; c/o Automation Laboratory 
Pennsylvania State University 
State College, Pa. 


‘ — > < ” 
TYPE We are sorry that the “Be- 


¥," capacity double or single solenoid, #4 Ff ai ginner’s Course in Basic Pneu- 
spring return — fast reaction for accurate matics” is no longer available. 
control Maybe one of our readers can 
send you a copy that’s no longer 
needed. We have sent you our May 


7 spool types available to meet all require : . . 
960 iss hich concentrated on 
neaie l issue which concent 


5 


2 or 3 position 


) 


3, or 4 way 


assembly machines. 
Furnished with standard equipment or to 


JiC standard . , : 
ee ® With junction box cov- New product correction 


ers off, vaive desi 
_— provides wide open | TO THE EDITOR: 


Air, vacuum and all conventional hydraulic conduit for easy instal- W | a 
fluids lation of wiring. All e were very pleased to have the 


wiring readily acces- Model 20 Series torque motors ap- 

ote. pear as a new product release in 

WRITE TODAY FOR Solenoid and junction your June, 1960 issue of HYDRAU- 

DETAILED INFORMATION my chained to tics & pneumatics. However, the 

MEMBER weight of the units should be from 
2.8 to 18.5 ounces rather than 


| pounds as stated on page 116. 
| 


BECKETT- HARCU Mi eo F Procidens D. TRBOVICH 
Servotronics, Inc. 


981 W. LOCUST STREET, WILMINGTON, OHIO | Buffalo 25, N. Y. 
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Aeroquip's Wide Range 
Of Self-Sealing Couplings 
Improves Connections 
On Any Fluid System 


Aeroquip has developed hundreds of Self-Sealing 
Couplings for standard and specialized applications. 
Whatever your requirements, there's an Aeroquip 
Coupling, or a modification, which will provide better 
fluid line connections and disconnections. 

For assistance in solving special problems, Aeroquip's 


This miniaturized Self-Sealing Coupling on an Aero- large and long-experienced Engineering Staff is at 


quip Teflon Hose Line assures fast, leak-proof con- 
nections on the coolant system of an electronic unit. 


5600 Series PUSH-PULL 
Coupling provides quick 
connections on hydraulic, 
lube oil, air and water 
lines. It is available for 
Ye" to 1” hose lines at 
working pressures up to 
3000 psi. 


5100 Series Threaded 
Coupling for o wide range 
of applications where con- 
nection under pressure is 
required. Available for 
%" to 2” hose lines with 
pressures to 3000 pi. 
depending on size. 


1010 Series Miniaturized 
Coupling is designed for 
connections in confined 
creas. Precision-bvilt, 
lightweight (.037 Ibs.) and 
compoct, it fits 4%" O.D. 
tube size. 


3900 Series PUSH-PULL 
Coupling combines leck- 
proof operation with quick, 
easy connections. Avoil- 
able in sizes up to 1%", 
it may be used with mony 
low lubricity Avids. 


August, 1960 


your service. Mail the coupon below for information. 


5500 Series Refrigerant 
Coupling permits pre- 
charging and storage of 
components for remote 
package units. It is avail- 
able in sizes from “%" to 
1%” O.D. tube sizes. 


5400 Series Refrigerant 
Coupling simplifies assem- 
bly line installation of pre- 
charged automotive air 
conditioning systems. 
Available in O.D. tube 
sizes from %" to 1%". 


Series 5900 QUICK- 
LOADER Marine Coupling 
connects and disconnects 
quickly to provide fast 
transfer of liquid cargo 
without spillage. Sizes for 
6” to 12” lines. 





Series 510038 Railroad 
Coupling for Aeroquip 
Automatic Fueling Unit 
eliminates fuel spillage or 
overfiow. Coupling feeds 
fuel quickly, shuts off 
automatically. 


QUICKLOADER and PUSH-PULL are Aeroquip Trademarks. 


Aeroquip Corporation, Jackson, Michigan AH 
© Please send me information on the following coupling typen 


ee | 




















Zone__ State 
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O-M IMPROVED TIE-ROD 
HEAVY-DUTY HYDRAULIC (OIL) 
CYLINDERS 2000 PSI 

3000 PS! NON-BSHOCK 

MEET JIC STANDARDS 
BULLETIN 106A 


MAINTAINING perfect piston rod alignment 
on thrust and return strokes is an engineer- 
ing advantage of all O-M Air and Hydraulic 
Cylinders. But this is not the only reason 
why Design Engineers specify these com- 
ponents. For example, O-M Cylinders are all 
bronze bearings are cushioned 
to relieve piston shock make full-power 
and the length of each stroke can be 
held to the tolerance desired. In addition, 
O-M Cylinders can be mounted to deliver 
maximum performance in a horizontal, ver- 
nclined position, and ports oriented 
to a convenient location 

These and many other advantages of O-M 
Cylinders are covered in our 1960 Bulletins 
with construction and dimensional details, 
drawings, capacity chart and 
mounting data. For your copies, MAIL 
COUPON TODAY 


steel with 


starts 


tical or 


engineering 


Bulletin 101A— Interna! Key Tie-Rodless- 
Type Cylinders. Air 150 psi; Hydraulic up 
to 1500 psi 
Bulletin 105A 
Duty) Cy 
p . non 
Bulletin 107—Automation (Heavy Duty) 
Air Cylinder for 200 psi operation. 
Bulletin 108—Automation (Heavy Duty) 
Hydraulic Cylinder—for 1000 psi operation 


Improved Tie-Rod (Heavy 
linders. Hydraulic 2000 psi; 3000 


sNOCcK 


All O-M Cylinders are available in 1%" to 8" bores 
wilh standard or heavy-duty rods. Complete line of 
mounts and interchangeable parts. Immediate deliv- 
nost sizes. MAIL COUPON TODAY 


ery on 


ee ee 


| ORTMAN-MILLER MACHINE company | 
1 143rd Street, Hammond, Indiana | 


Send Bulletins 
101A [] 107 
[] 10sa [) 108 


| 
| 
| 
| 
J 


Have representotive 
call 
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e@ Have you been troubled by 
shock? How have you reduced it? 

accumulators, decompression, 
improved deceleration valves, spe- 
cial directional valves or circui- 


try? 


The United States Army Engi- 
Research and Development 
Laboratories recently 
veloped an Armored Vehicle 
Launched Bridge and Transport- 
ing Launcher. This unit consists 


neer 


have de- 


of a 63-foot span scissoring type 
bridge mounted on an M48 tur- 
retless tank chassis. The bridge is 
unfolded and placed across a gap 
by means of hydraulically actu- 
ated pivoting mechanisms. 

The AVL bridges are currently 
being tested and a number of fail- 
ures have occurred to the working 
sections of the hydraulic cylinder 
control valves. The design orig- 
inally called for a valve bank of 
four working sections, each hav- 
ing directional control for parallel 
circuit The working 
section is of a spool type, lever 


operation. 


operated, and contains four-way 
manifolding for three-lever posi- 
tion operation. The spools are 
spring centered. The valves are 
used to direct fluid to actuate dou- 
ble acting cylinders which normal- 
ly operate at a 3500 psi working 
pressure. The flexible hydraulic 
lines leading to the cylinder ports 
contain adjustable setting pilot 
control relief valves with a return 
line to reservoir. 

The lower portions of the cyl- 
burst, 
presumably due to the shock pres- 
sures encountered. Preliminary 


inder control valves have 


tests at the laboratory using a hy- 
that shock 
pressures as high as 5000 psi are 
likely to be encountered, but that 
these will be dissipated by the cyl- 
relief the 
excess fluid As 
yet we have not been able to as- 


drauliscope indicate 


inder valves returning 


to the reservoir. 


Each month HYDRAULICS & PNEUMATICS 
surveys readers for their experiences and 
opinions in fluid power design. 


certain the exact cause of the cyl- 
inder control valve failures. This 
type failure has not occurred in 
the prototype AVLB launcher lo- 
cated at laboratories. We 
suspect that the cylinder relief 
valves may not be operating due 
to malfunctioning, or that the re- 
lief pressures are set too high. 
Other possibilities include defec- 
tive valve castings and fatigue 
failure of the valve casting. 


these 


Corrective action to date in- 
cludes a requirement for the cyl- 
inder be rated 
safely for 3500 psi working pres- 
sures and to withstand a 7000 psi 
proof pressure. We would like to 
include a requirement for the cyl- 
inder control valve to withstand a 
specified minimum number of im- 
pulse fatigue cycles of shock load- 
ings; however we lack sufficient 
background data to arrive at a 
value which can be met by indus- 
try. Any information or discus- 
sion of this problem would be ap- 
preciated. 


control valve to 


SEYMOUR WENGROVITZ 

Chief, Bridge Section 

Applications Engineering Branch 
Civil Engineering Department 

U. S. Army Engineer Research 
and Development Laboratories 
Fort Belvoir, Virginia 


@ What features do you want in 
the ideal fluid reservoir? Can you 
get the features you need? What 
complaints do you have about 


present reservoirs? 


My ideal fluid reservoir would 
have the following features: 1) 
Occupy minimum floor space. 2) 
Easy access to filler, sight gage, 
drain, cleanout covers, strainers. 
3) Manifold for all piping con- 
nections. 4) Terminal box for 
motor and valves. 5) Mounting 
surface for valve manifolds. 

I can only get about half the 
above mentioned features in com- 
mercial fluid reservoirs. The big- 


Continued on page 24 
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Air operates this folding machine to provide the 
neatly folded, factory-fresh shirts found in popular 
shirt stores. In the background, left, is an air- 

and steam-operated pressing machine that furnishes 


smoothly 









Van Heusen “cuts operator fatiqgue— 


pressed shirts in seconds. 


Compact 25S2 distributes air through 2-inch 
air-mains and laterals to individual machines. Mr. 
Hopper, (at right), expects “many years of trouble- 
free service from the Model 25S2 compressor.” 






» 


‘mii : 
a — 
Pe TEE 

FY, ce 





Y 


v4. " 





ups output per machine by 10% to 20%” with a 


LE ROI 25-HP STATIONARY COMPRESSOR 


Shirt-making is exacting work. It’s so tiring that an operator’s output can drop 
40%, in five hours. To reduce fatigue and to maintain efficiency, “we prefer air 
control for the more delicate operations of sewing and trimming machines, 
laundry, pressing and creasing work,” reports Charles G. Hopper, assistant to 
the production manager of the Pottsville (Pa.) plant of Phillips-Van Heusen Corp. 


At least some of the credit for reducing fatigue and increasing production is given 
to the 25 horsepower Le Roi compressor which provides air-power in their shirt 
factory. 

The 105 cfm, 125 psi capacity of the Le Roi 25S2 air-cooled compressor more than 
meets current needs, and provides for the addition of more air-operated machines. 
Mr. Hopper states that the unit operates 10 hours a day, five and one-half days 
a week. To assure dependable air supply, valves of the 25S2 are inspected weekly, 
and oil is changed every 200 hours. 

Why don’t you check the benefits of pneumatic operation? Le Roi can meet your 
needs with Westinghouse unit-type and Le Roi stationary air compressors from 
4, to 100 hp. See your Le Roi distributor for more information. Or write to 
Le Roi Division, Westinghouse Air Brake Co., Milwaukee 1, Wisconsin. 


LEROI 
STATIONARY 
COMPRESSORS 


R 
AIR COMPRESSORS ° STATIONARY AIR COMPRESSORS ° 





An RMC thermometer is shown below as 
installed in Atlantic Refinery’s Philadelphia 
Synthetic Ammonia Plant. RMC’s superior 
dampening process provides the stamina 
necessary to meet the sustained accuracy 


requirements of operations such as this. 


RMC dampening process insures 
sustained thermometer accuracy 


RMC dial thermometers are thoroughly dampened with silicone 
on the bimetal element and a special precision-machined bearing 
on the shaft. The combined use of this dampening bearing and 
silicone makes RMC thermometers extra resistant to shock 


and vibration. 


Facts you should know 
about proper dampening 
of bimetal thermometers 


It is generally assumed that bimetal 
dial thermometers are dampened 
merely to prevent pointer oscillation 
when used on vibrating equipment. 
True, the prevention of pointer 
oscillation is necessary, but there are 
more important reasons for the use 
of dampening. 

The primary reason is to preserve 
accurate calibration, especially in the 
lower temperature ranges where a 
thinner bimetal element is used. An 
undampened bimetal element, when 
subjected to shock or severe vibra- 
tion, would have a tendency to 
unwind slightly and throw the 
instrument out of calibration. 

To prevent this, RMC thermome- 
ters are dampened by a patented 
process in which the bimetal element 


is coated with silicone. The silicone 
provides permanent protection for 
the critical bimetal element, holding 
the coil in place and preventing any 
unwinding or shifting action—thus 
helping to maintain calibration 
accuracy. 

But RMC goes one step beyond 
silicone, with a specially designed 
bearing which even further dampens 
both shaft and coil. The bearing also 
serves as a better guide for 
the bimetal shaft to keep it 
perfectly aligned within the 
tube. Only RMC uses this 
extra dampening device in 
addition to silicone and the 
usual guide bearings. 

It is the combined use of 
the special dampening bear- 
ing and silicone that makes 
RMC thermometers extra 
resistant to shock and vibra- 
tion. You get this only in 
RMC industrial thermom- 
eters. l 


Write, wire or phone for general catalog. If yours is a 
special application, tell us your requirements—RMC 
engineers will work with you in solving it. Rochester 
Manufacturing Co., 209 Rockwood St., Rochester 10, 


gest complaint has to do with in- 
adequate piping connections, re- 
quiring a complicated mass of fit- 
tings. 

J. COHEN 


The Cross Company 
Detroit 5, Mich. 


I would like to see these fea- 
tures: leakproof, accessible for fill- 
ing and draining, good vent ar- 
rangement to atmosphere, and 
standardized fittings. 

S. ENFIELD 


Phoenix Cement Co. 
Clarkdale, Ariz. 


@ Are you using straight-thread 
tube and hose fittings? Do these 
seal with an O-ring or a metal- 
to-metal fit? What are the ad- 
vantages you've gotten with them? 
If you are not using them now, 
are you planning to in the future? 


In our present pneumatic sys- 
tem we are using AN fittings at 
operating pressures of 5000 psig. 
The line sizes are 4%” and %%” 
stainless steel tubing. The metal- 
to-metal fits have been holding up 
very well on six test stands that 
we use in our lab. 

Our company manufactures ball 
valves and we have to adapt to 
various types of fittings. These 
are short tests and not often used. 
But for one of our customers we 
have supplied both AN and MS 
fittings on the pneumatic actuator 
we supply with some of our valves. 
Our customer would farm the 
valve out to a testing lab for pro- 
duction environmental vibration 
tests. Out of 38 valves, the fittings 
developed leaks on approximately 
50%. This problem never was re- 
solved by us and finally taken out 
of our hands and controlled by the 
customer. 

At present we are looking for 
high pressure fittings that can be 
used at pneumatic pressures of 
10,000 psig with a factor of safety 
of 4. Any information available 


N. Y. (Telephone: BRowning 1-2020). would be appreciated. 
B. SCHLATTERER 
Engineer 
Hydromatics Inc. 
Livingston, N. J. 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


ROCHESTER MANUFACTURING CO., INC., Rochester , N. Y. 
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Denison and Denison HydrOlLics a pre registered 
trademarks of Denison Eng. Div BSCO 


DENISON 
75 20)| wae 


This AUTOMATIC, truck handles 
hefty steel coil like a baby 


with smoother, safer 


DENISON hydraulic power 


FLUID POWER 


FLUID POWER for this “Skylift Giant” industrial truck—equipped 
with a special “Coil Up-Ending Attachment”— means it can easily 
heft rolls of coiled steel weighing from 10 to 40 tons. Denison 
hydraulic power pays off here in smoother, faster, safer handling. 

In leading mills, these heavy-duty trucks speed handling and 
storage without damaging coils. The Coil Up-Ending Attachment 
enters the coil’s inside diameter with a fixed ram. ..while the out- 
side is gripped by a powerful hydraulic clamp. This clamp-and- 
ram design prevents “telescoping” of coils during handling. 

Three hydraulic cylinders — powered by motor-driven Denison 
3,000 psi Axial Piston Pumps—furnish lifting and clamping pawer. 
All three cylinders are connected hydraulically in parallel, which 
results in a telescopic-cylinder action—but has the added advantage 
of retaining equal force and speed throughout the stroke at con- 
stant pressure and delivery. 

Result: Operator easily controls lowering speed at any level... 


HYDRAULIC HANDLING 
for steel coil. This “Sky- 
lift Giant’ unit was 
developed by Automatic 
Transportation Co., 
Chicago—Division of Yale 
« Towne Mig. Co. The 
“Coil Up-Ending Attach- 
ment’ is powered by 
Denison Axial Piston 
hydraulic pumps. 


and can inch the load up from extremely slow speed to maximum 
for which the flow control is set. Safe, fast, smooth hydraulic control 
helps keep “Skylift” trucks continuously on-the-job... handling 
extra payloads. 

Here’s the kind of job your Denison Hydraulic Specialist can 
help you do now. Call him in. See how Denison hydraulic power 
can help put more payload into your equipment. 


DENISON ENGINEERING DIVISION 
American Brake Shoe Co. 
1166 Dublin Road «+ Columbus 16, Ohio 


HYDRAULIC PRESSES 
PUMPS + MOTORS + CONTROLS 


HYDRAULIC airtaaain 
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All Marine and Military Specification 
“OO” RINGS ready for immediate shipment 


All Sizes and Quantities of Viton, Butyl, Teflon 


ind Silicone Now in Stock. 


\ tremendous inventory of all Military Spec as 
well as standard quality “— Rings is now carried 
by Bearings, Inc. in order that we may be able to 


meet all customer requirements without delay. 


Providing bearing service BEARI NGS. INC. 


Prices are competitive with other sources and with 
our automatic packaging equipment we can pack- 
age to Military Specifications or individual re- 
quirements. We can also supply “O” Rings as 
“cure-date” kits. Inquiries for your immediate 
needs or for a year’s requirements will be an- 


swered promptly. Write or call NOW! 


in the North > DELAWARE: Wilmington © ILLINOIS: Neiman Bearings Co., E. St. Louis © INDIANA: Ft. Wayne © Indienapolis © Muncie 
Terre Hovte * MARYLAND: Boltimore «= MISSOURI: Neiman Bearings Co., St. Lovis © NEW JERSEY: Camden © Newark 

and NEW YORK: Bolonro! Corp., Buffalo + Niegera Falls * OHIO: Akron * Canton * Cincinnati * Cleveland « Columbus * Dayton « Elyria * Hamilton 

Lime * Lockland * Mansfield + Painesville * Toledo * Youngstown * Zanesville » PENNSYLVANIA: Erie + Johnstown * Philadelphia » Pittsburgh » York 


WEST VIRGINIA: Charleston + Huntington * Parkersburg * Wheeling 


inre sou FJ IXTE BEARINGS, INC 
m e 


ARKANSAS: Little Rock * FLORIDA: Jocksonville + GEORGIA: Atlente » KENTUCKY: Louisville >» LOUISIANA: Baton Rouge 
New Orleons * N. CAROLINA: Charlotte + Greensboro > $. CAROLINA: Greenville > TENNESSEE: Chattanooga * Kingsport * Knoxville 
Memphis + Nashville s VIRGINIA: Norfolk + Richmond + Roonoke 
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Reusable and Swaged-On Assemblies! 
COMPLETE LINE OF 


SURGEPRUF 


COUPLINGS AND HYDRAULIC HOSE 





me 
‘ » > . 


7 —— yIVA€ 


Now from one reliable source... a full 
range of Swaged-on Assemblies 
and Shurlock Reusable Couplings, Only Surgepruf Reusable 


Couplings and Hose Have These 


Hydraulic Hose...and Adapters! Outstanding Features: 


Superior Fluid Seal eliminates seepage between 
til agee tet e pe ee bee il ie ae coupling shell and wire braid + Non-Skive As- 
Get superior performance . . . dependable opera- sembly provides festest field assembly with just 
tion with the expanded Surgepruf line. From low ordinary tools + Superior Finish—precision- 
’ . ' ; machined steel couplings have zinc dichro- / 
pressure to high pressure hydraulic applications, mate finish to pass rigid salt-spray tests j 
. . } ements cinall , ale a . ? ¢ Full Interchangeability—regardiess of = / 
Surgepruf new design and quality features pro hose line, Surgeprut couplings are 7 


vide the rugged and dependable service you need available in any style and = / 
, thread. di 
for all equipment . . . plus fast, easy on-the-job 


7 


replacements ! 


f 
Contact your Wholesale Supplier—or write for S lJ 
the following Surgepruf catalogs: No. 40-25, Re- WART-WARN 
Excellence] CORPORATION 


usable Coupling and Hose Catalog; No. 40-37, fan, tras 
1850 Diversey Parkway, Chicago 14, Illinois 


Swaged-on Hose Assemblies Catalog; No. 40-36, 
Adapters Catalog. Dept. 524, 1850 Diversey 


Parkway, Chicago 14, Illinois. ==Cee 


Reusable Couplings & Adapters 
Available in a complete range 
of thread styles and sizes for all 
types of machine connections. 


Medium High Pressure Hose. 

Burst and working pressure 

equivalent to SAE 100R1. In 

hose !D’s from X,” to 1",”. | Medium Pressure Hose. 
Complies with SAE 100R3 re- j 


, \ uirements. In h id" 
High Pressure Hose. Burst oie sar ah ose 10's) Low Pressure Hose. Burst 


and working pressure equiv- © = 

alent to SAE 100R2. In hose ; pressure, —- ps!.; ae 

1D’s from 44” to 2”. * pressure, 250 psi. In hose 
ID's from 4” to %4”. 


ee 
wi a 
Pa . 
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By pressing a button, structure 
engineers simulate the impact of a 
missile nose cone plunging into 
the ocean at supersonic speeds. 
They can repeat with precision the 
tests on experimental components 
and structures. All water-entry test 
facilities use the Hyge principle 
developed by Convair Div., Gener- 
al Dynamics Corp. Convair’s 
Dynapak Facility, Pomona, put 
the principle into operation. 

When a body hits the water, it 
abruptly decelerates. In the past, 
to duplicate the shock, devices 
hurled the test object against re- 
silient materials. Since the de- 
celeration forces must be absorbed 
by the test facility, the size and 
speed of test objects were limited, 
even if partial destruction of the 
test facility were acceptable. 

The Hyge simulator creates g- 


forces by an extremely high, con- 
trolled acceleration. Since the test 
takes place during acceleration, 
deceleration can be stretched over 
a safe distance. Forces on the test 
equipment are then at a workable 
level 

The Hyge units use a piston and 
cylinder. Compressed air moves 
the piston. Air enters the cylinder 
through a narrow orifice. In the 
start position, the piston is against 
the orifice, sealing it. The fire 
pressure (low, to begin with) acts 
against the small, exposed area in 
the piston’s center. The set pres- 
sure against the reverse side of 
the piston balances it. When fire 
pressure gets high enough, the 
piston moves slightly away from 
the orifice. Then fire pressure is 
against the entire face of the 
piston. Its force is many times the 


set-pressure force. In less than a 
hundredth of a second, the piston 
accelerates the test object to 
velocities of several hundred miles 
an hour, within inches of the start- 
ing point. Precise metering of flow 
through the orifice controls ac- 
celeration. Metering pins of dif- 
ferent shapes and lengths provide 
different shock patterns. 

The shape of water-entry shock 
waves is a sharp pulse as the ob- 
ject hits the water, then a grad- 
ual reduction in the deceleration 
forces. 

The test object is mounted on a 
sliding carriage a short distance 
from the piston. On firing, the 
lightweight piston transmits a tre- 
mendous velocity to the object on 
impact. The energy input creates 
100 g’s acceleration in the carriage 
assembly. This shock lasts only 
until the piston’s kinetic energy 
has been absorbed. Piston and 
carriage then move down the track 
together, accelerated by the air 
flowing through the orifice. Since 
only the test object is subjected 
to acceleration shock, the shock 


can’t damage the test equipment. 
vv 


More Briefs on page 32 





SWEEPSTER PICKUP BROOM for hy- 
draulic loaders or fork lift trucks re- 
places loader bucket or clamps. It cleans 
a 5' path. It puts debris into a 6-cu-ft 
hopper, which can be raised for dump- 
ing into trucks. Quick-connect couplings 
connect the hydraulic pump to the hy- 
draulic motor which rotates the broom. 
Rotation is toward the operator. It's 
made by Sweepster, Inc., Dexter, Mich. 


Circle 57 _ 











ONE MAN 
ONE TRADE 


ONE TOOL 


»»:.your production line 
back in operation in 


30 SECONDS 


(if it’s a Hunt PDQ Air Control Valve) 





A] 
\ 
é s ) 
é . ] a 
“ a) 
Ft . 9 
n - _ 
rn YS, ions 
al al am 50 





e/ accessibility tal simplicity y speed and capacity vj price and quality 
No bulletin can do it justice...have the Hunt man call. Write to: 


V HUNT VALVE COMPANY owision oF isec SALEM, OHIO 


c Quick-As-Wink air & Hyorautic coNnTROL VALVES 





HUNT 





ADEL.#..offers you single source 


responsibility 


Dar’ 
for precision hydraulic control valves 


4-WAY SELECTOR 
VALVES IN A VARIETY 
OF MODELS TO MEET 


a complete line for every application 


GENERAL SPECIFICATIONS MODELS 
FLUID: Oil, for hydraulic use only Lever-Operated For Hand 
PRESSURE: 1500 psi maximum Control. Stem-Operated For 
R Manual | 

FLOW: 3 to 28 gpm. emote Manual Contro! 
PORT SIZES: % to 1” pipe size Solenoid-Operated 
MATERIAL: Slides and spools—hardened in Various DC and AC 

steel; bodies—gray iron castings. Voltages. 
Various forms of return springs or detents Pilot-Operated For Remote 
for slide positioning Hydraulic Control. 





These compact, 4-way selector valves are used for control of double acting, or single acting 
cylinders. Simple spool-type construction provides a wide variety of porting arrangements 
for either open-center or closed-center hydraulic systems. 


The Valves With Maximum Operating Efficiency Over The Years 
Let ADEL be your single-source for precision hydraulic equipment 
Write for valve brochure containing complete specifications. 


NEW oDimeNSiIONS IN reliability 4 ADEL PRECISION PRODUCTS 


= = on ee 
—_ A DIVISION OF GENERAL METALS CORPORATION 
1444 WASHINGTON AVENUE, 


Designers and Manufacturers of 
gners and a HUNTINGTON 4, WEST VIRGINIA 


INDUSTRIAL & MARINE 
OISTBIBUTORS IN PRINCIPAL CITIES 
HYDRAULIC CONTROL EQUIPMENT THROUGHOUT THE U.S. AND CANADA 
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FLUID POWER SOCIETY 
elects officers 


CHICAGO—First directors’ meeting of the newly 
formed Fluid Power Society was held in June to 
adopt a constitution and elect officers. The techni- 
cal organzation has been formed to advance hy- 
draulic and pneumatic technology, and to further 
the education of those working in this field. First 
president of the association will be Frank Mackin, 
chief of General Motors’ Engineering Shops and a 
prominent figure in fluid power activities. He is 
also this year's associate director of NCIH. 
Walter Ernst, author of the widely read book, 
Oil Hydraulic Power and Its Industrial Applica- 
tions, was elected Vice President. He is vice presi- 
dent and director of engineering at Commonwealth 
Engineering Co. and a hydraulic consulting engi- 
neer. Allan Morris, editor of HYDRAULICS & PNEU- 


MATICS will serve as the society’s treasurer. Other 
members of the board of directors are Lynn Charl- 
son, president of Char-Lynn Co., Barrett Rogers, 
executive vice-president of the National Fluid 
Power Association, who will serve the Society in the 
same capacity, and George Altland, supervisor of 
Vickers Inc. hydraulic school. 

The first chapter of the Fluid Power Society will 
be installed in Detroit. A second group has been 
formed in Milwaukee. Plans are for one or more 
chapters in all principal cities of the U. S. and 
Canada by 1962. In addition to regular chapter 
meetings, a national meeting will be held annually 
to present technical and educational papers, and 
to coordinate projects of the Society. First national] 
meeting is planned for October in Chicago. 


FILLIN THIS APPLICATION FOR YOUR ADVANCEMENT IN HYDRAULICS AND PNEUMATICS. 
Send it to the Society's address today. 


FLUID POWER SOCIETY 


5595 N. Hollywood Avenue, Milwaukee 17, Wisconsin, WO. 2-9950 


I hereby apply for membership in the Fluid Power Society. If this ap- 


plication be duly approved, I agree to be governed by the Constitution and 


By-Laws of the Society, and to further its objectives as laid down therein. 





. Home Address 


Middle 





Street 


. Name of Employer 





. Business Address 





. Nature of Business 





. Applicant's Title or Occupation 





. Address for Fiuid Power Society Mail (check one) Home 





Enclosed is my check for $10 which includes $5 membership application fee and $5 annual dues. 


Date Signed 
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DARCOVA PUMCUPS 


now available with 


NCIH Papers to 


MERU RUIN Feature Cleanliness 


Annual Meeting of the National 


MERA TNO MRC O LLCO RME NL MOAN a tym | Conference on Industrial Hydrau- 


lics is Design jor Cleanliness in 


RECIPROCATING’ PUMPS Fluid Power Systems. Many of the 


papers scheduled for the two-day 
session will be about filtration, 
fluids, and sealing. During the first 
technical session on October 20, 
Howard K. Zintz, director of en- 
gineering, The Rucker Go., Oak- 
land, will speak on “Hydraulic 
Filtration”. The next day, H. L. 


Wheeler of Bendix Filter Div. will 


INDUSTRIAL PUBLISHING ESTAB- 

LISHES STUDENT AWARD ... Lester 

P. Aurbach, president of Industrial Pub- 

lishing Corp. (publisher of HYDRAU- 

LICS & PNEUMATICS) hands $500 

award to Thomas Ross, first winner of 

of The Industrial Publishing Corporation 
LLANE Work/Scholarship Award. The annual 
oset ee eennnee tt iat award, established this year in recogni- 
se eeegaeett.” tion of the company's 30th anniversary, 
OL ee points up opportunities in the business 
. press to young men with technical 

B be oy Al educations. It is open to juniors in engi- 

ever Eype Fumeap | neering at M. |. T., Rensselaer, Ohio 

State, Case, Purdue, and Carnegie Tech. 

Winners get the cash award plus 10 


AR iG P ~ups— i , ife i weeks of summer employment on the 
ARLING Pumcups—long noted for unequalled efficiency and life in all “Siesicl chil at an ladeabtel Pobldh- 


kinds of cylinders—are now greatly exceeding their own performance ing Corporation magasine. 
records! The new 100% Nylon Composition, available only in Darcova Pum- Ross, an aeronautical engineering stu- 
dent from Indianapolis, was president of 


cups, does it! 
his Junior class at Purdue. 


Nylon Pumcups are made in sizes, types and textures exactly right for your 
particular equipment—ready mow to give you unprecedented piston packing 
performance! | cover “Filtration in Aircraft Hy- 

Write for helpful data Bulletin No. 5903. draulic Systems”. “Recent Devel- 

opments in Lip Seal Technology” 

DARLING VALVE & MANUFACTURING CO. St incite Hae Sc aa 

Williomepert 16, Pe. General Motors Technical Center. 

R. Q. Sharpe’s paper is entitled, 
“Why Ask for Surgically Clean 
Oils When Ambient Dirt is not 
Controlled”. Sharpe manages the 
Industrial Technical Division of 


TRADE MARK 


Continued on page 36 
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Skinner combines unique diaphragm 
assembly and V5 solenoid 
operator in new L Series valves 


Skinner has now combined its 
famous V5 solenoid operator with 
a unique diaphragm assembly in 
a new line of two-way and three- 
way valves— the versatile L Series 

Unusually long life is assured 
by this new diaphragm assembly 
he 3-way diaphragm consists of 
two tough laminates of nylon 
fabric coated with a Buna-N rub- 
ber separated by a thin Teflon 
disk. The assembly is virtually 
100°, supported in the open and 
closed positions with only a very 


small area exposed to pressure 
differential during operation. Life 
tests show that this type of di- 
aphragm far out-performs all 
others tested. 

The two-way diaphragm and 
spindle assembly supports a seal 
retainer and soft, synthetic seal 
which provides bubbletight seal- 
ing of the main orifice. This seal 
fits on a shoulder which extends 
beyond the seat and helps to 
cushion the closing motion—thus 
minimizing water-hammer. 


A—Transparent view of normally closed 3-way solenoid valve 
B—Front view of diaphragm assembly 
C—Spindle seal retainer and diaphragm assembly 


Low cost 2-way and 3-way valves to meet your high flow industrial requirements 


Skinner L Series solenoid valves 
feature forged naval brass bodies, 
stainless steel and brass internal 
parts. They are available nor- 
mally closed, normally open and 
directional control in standard 
and explosion-proof construction. 


model—a 2-way normally closed 
valve—available at especially low 
budget cost. 

All 3-way and 2-way normally 
open valves are supplied with a 
piped exhaust return. For cata- 
logs and complete information, 


In addition to the many exclu- contact a Skinner Distributor 
sive features, these Skinner valves listed in the Yellow Pages or 
are low in price, and with one’ write us at the address below. 


SKINNER L SERIES SPECIFICATIONS 
THREE-WAY 





TWO-WAY 








Pipe Sizes, NPTF 
Orifice Sizes 


%y"* " %” 1” %” 4" y%* 





| 
T Tae “ue ye 
Pa ae %”, 2", % 





Operating 
Pressure 
Differential 


( Minimum 5 PSI 5 PSI (%” 10 PSI) 
\ Maximum 150 PSI 150 PSI 





—_ —EEE 


Normally closed, 
Normally open, 
Directional control 


Position Normally closed 
Normally open 


Bubbletight 


Minus 40°F to 
plus 180°F 


Leakage Bubbletight 





“Minus 40 F to : 
plus 180°F 


Temperature Range 
(Ambient and Media) 
*has 4” orifice 


Cutaway views of 2-way and 3-way valves showing 


how the unique diaphragm assembly and solenoid 





operator are combined in these new valves. 


When you specify solenoid valves, specify Skinner. Skinner solenoid valves are distributed nationally. 


. SKINNER ELECTRIC VALVE DIVISION, 
THE CREST OF QUALITY THE SKINNER CHUCK COMPANY ¢ NEW BRITAIN, CONNECTICUT, U.S.A. 


PRINTED IN U.S.A. 








FOR HIGH PERFORMANCE... SPECIFY ELECTRUNITE HYDRAULIC FLUID 
LINE TUBING-SPECIAL SMOOTH 1.D. CYLINDER TUBING 


Tube users with critical tubing requirements specify 
Republic ELECTRUNITE. Because, the consistent uni- 
formity of concentricity of ELECTRUNITE welded steel 
tubing makes this tubing better able to withstand 
stubborn resistance to fatigue. 

The uniform concentricity of ELECTRUNITE Hy- 
draulic Fluid Line Tubing, produced to meet all 
test requirements of the JIC Standards, coupled with 
uniform heat treatment, insures uniform flaring 
characteristics, uniform ductility, easy bending. Big 
savings in original and in replacement installations. 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


Cleveland 8, Ohio 


And, you can recognize ELECTRUNITE by the blue 
spiral marking stenciled end-to-end on every length. 

ELECTRUNITE Special Smooth I. D. Hydraulic 
Cylinder Tubing, in sizes from 1” through 4'2”, and 
up to .187 wall thickness, reduces costly, time- 
consuming machining because uniformity is built-in. 
Uniform wall thickness, strength, diameter, ductility 
assures predictable, dependable, physical characteristics 
with every order. 

Get the facts first-hand. Call your Republic 
representative. Or, send the convenient coupon below. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION «+ DEPT. C-9889 
211 EAST 131st STREET © CLEVELAND 8, OHIO 


Please send more information on the following: 
0 ELECTRUNITE® Hydraulic Fluid Line Tubing 


0 ELECTRUNITE Special Smooth I. D. Hydraulic Cylinder Tubing 
CO —————— ——ee—-—— 


Firm 
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HYDRAULIC CYLINDERS FOR TOP ON-THE-JOB RESULTS 


If you insist upon top performance on- 
the-job, then always demand B-H-E-W 
products. Only B-H-E-W offers basic 
designs and trained specialists to 
adapt these quality design techniques 
to suit your specific application. With 
B-H-E-W working for you, production 
economies, production efficiency and 
quality products are your end results! 


, 


INTEGRITY - CHARACTER + QUALITY 


BENTON HARBOR ENGINEERING WORKS, INC. 


622 Langley Avenue - St. Joseph, Michigan 
e 24 cn Time-Saver Card 





Socony Mobil’s Products Dept. 
R. O. Isenbarger, Chicago Raw- 
hide’s chief engineer, will speak 
on “Sealing Devices for Exclusion 
of Foreign Material from Hydrau- 
lic Mechanisms”. 

Hydraulic and pneumatic servo- 
mechanisms will be described. 
Moog’s H. B. Kolm and Ken Garn- 
joft will present “Electrohydraulic 
Servo Application with Mechani- 
cal Feedback”. John Harned and 
J. Robertson, Jr., senior research 
engineers with General Motors Re- 
search Laboratory, wiil give 
“Pneumatic Servo Steering”. 

For more information about the 
Conference contact William Smith, 
NCIH secretary, Illinois Institute 
of Technology, Chicago 16. YY 


1-Spindle Unit 


is Versatile 


Universal-Automatic Corp., 
Schiller Park, Ill., has introduced 
an automatic unit which drills, 
taps, threads, reams, and does 


other basic secondary jobs. It 
mounts at any angle and in any 
position. Speeds are from 500 to 
10,000 rpm. Maximum spindle 
stroke of the self-contained unit is 
24%", adjustable down to 14”. 
Dovetail mounting permits 51.” 
major adjustment of head and 
2%" of spindle stroke control. 
Capacity is .020” to 3” drilling 
and 34” tapping in mild steel. 
Two double-acting air cylinders 


Continued on page 38 
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TUTHILL 


pump-motor combinations 


add to precision, 


dependability of G PE 


electrohydraulic valve 
actuators 


The Model 684 heavy-duty Electrohydraulic Valve 
Actuators produced by GPE Controls are used to 
position valves in response to low level DC input 
signals from electronic controllers, manual stations 
or flow or pressure transducers. Often used outdoors, 
they must be rugged ... and their precision and 
dependability must be beyond question. 

A vital component of these precision controllers is 
the Tuthill Series 48 close-coupled electric motor and 
hydraulic pump combination. Chosen primarily for 
their dependability, the compactness (574"x1115¢”), 
and light weight (21 pounds) of these combinations 
enabled them to fit into GPE Controls’ design with- 
out assembly difficulties. 


Complete close-coupled selection 

The Series 48 units are only one of a complete selec- 
tion of Tuthill close-coupled combinations provided 
in three general series with capacities up to 50 gpm, 
for pressures to 500 psi. All units are particularly 
designed for applications where space is at a 


Tuthill manufactures a complete line of 
Positive displacement rotary pumps in ca- 
pacities from 1/3 to 200 GPM;; ‘for pres- 
sures to 1500 PSI; speeds to 3600 RPM. 


August, 1960 


is 


premium. Elimination of couplings, bases and 
adapters results in significant savings. Reduced 
weight means lower shipping costs . . . and their 
compactness simplifies assembly operations and 
lowers production costs. 


Over 800 models 

These close-coupled pump and motor units are but 
a small part of Tuthill’s complete line of over 800 
different standard models. In addition, Tuthill’s 
experienced staff of application engineers will work 
with you in designing a special unit to precisely meet 
all the requirements of your particular application 
. .. ‘fit the pump to the problem.” 

Write today for Catalog 100 which describes the 
complete Tuthill line. Or, better yet, send drawings 
or other information on your pump application so 
that our engineers can indicate how Tuthill may be 
able to provide savings in your particular operation. 
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om 
AIR 


0 
COMPRESSION to 


12,000 psi 


... discharge capacities 
to 150 scfm 


with 


New Technical 


. oni Data and 
: eu nnee Catalog. 
wet See offer 
below. 


CARDAIR 
CENTRAL COMPRESSION SYSTEMS 


Cardair Central Compression Systems 
(completely packaged, semi-portable)—are 
today handling air and a variety of gases 
—helium, nitrogen, argon, etc.—at pres- 
sures ranging from 4,000 to 12,000 psi with 
discharge capacities from 50 to 150 scfm. 
Even hydrogen is being safely compressed 
to elevated pressures. 

Systems can be provided from stock 
with guaranteed purification of delivered 
gas to —100°F. dew point and less than 
4 ppm oil content. Specially engineered 
systems to meet your particular require- 
ments can be supplied from standard 
components. 

This ability to control hard-to-handle 
gases, proven by years of exacting rocket 
and missile service, offers unlimited pos- 
sibilities to industry—not only for testing 
and laboratory work, but also for actual 
production 





advance and retract the spindle. 
The unit has air intake and ex- 
haust-metering controls, air-pres- 
sure regulator and gage. It oper- 
ates on 15 to 100 psi. The com- 
plete unit includes hydraulic feed 
control, adjustable top and bottom 
dwell, fixture-synchronizing sta- 


tions, and positive depth control. 
vv 


Hydraulics Opens 
Continuous Mixer 
for Cleaning 


The Ko-Kneader continuous 
mixing machine of Baker Perkins 
has a 16” cylindrical interior. 
Flights of the huge mixing screw 


rotate and reciprocate between the 
chamber’s stainless steel teeth. The 
barrel is produced in halves. In 
assembly, it is bolted onto a hy- 
draulically operated device and 
opened to accommodate the mix- 


ing screw. The device is part of 
the machine’s system. It provides 
ready access for cleaning. 

The machine weighs 21 tons. 


It processes 10,000 Ib. an hour. 
vvv 


Continued on page 40 


BRIEF NOTES 


NEW SEAMLESS METAL BELLOWS .. . for temperature and pressure- 
sensing devices operate at 1200 F, and at 12,000 psi. B. F. Good- 
rich Aviation Products’ “Omega design” bellows withstand vibra- 
tions of 2000 cps. They are available in aluminum, inconel-X, monel, 
stainless steels, and beryllium copper. 


VALVE SALES FILM ... has been produced for distributor educa- 
tion by Jamesbury Corp. The 20-minute, color-sound slide film 
treats the advantages of ball valve design, It shows more than 50 
installations. 


NEW LINE OF RAMS... 
by Duff-Norton Co., Pittsburgh, The Ram-Pac line provides 10 to 
100 lb. in any direction, for heavy moving, lifting, pushing, pulling, 
adjusting, testing, and bending. All rams can be used as permanent 
installations in hydraulic jigs, fixtures, or presses. Attachment units 
and accessories complete the line. 


and independent pumps have been introduced 


CLEAR RUST INHIBITOR . . . penetrates through corrosion and forms an 
air and moisture-tight seal. Poly-Rustex will not wash or wear away 
under normal conditions, It is low in viscosity, nonsettling, and non- 
freezing. A gallon covers to 400 sq. ft. It comes ready-to-use, Manu- 
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BUSINESS BRIEFS 


NARDA ACCUMULATOR BUSINESS BOUGHT... Hale Fire Pump Co., 
Conshohocken, Pa., will engineer, manufacture, test, and sel] the 
line of accumulators formerly made by Narda Hydraulics Corp., 
Westbury, L. 1 Other Hale products include fire, contractor, in- 
dustrial, and irrigation pumps. 
Model PB-CCS—One of a wide selection of systems 
4-stage air-cooled Compression System—Pressure Range 
2,000 psig—induction: 65 to 135 psig—Capacity 


du 
m Ne and Air; 70 scim He—Guaranteed Gas Purity 
100°F. Dew Point, less than 4 ppm oi! content 


$3 MILLION EXPANSION FOR TUBING FIRM .. . Ohio Seamless Tube, 
div. Copperweld Steel Co., will double its tonnage capacity and put 
its welded and seamless steel tubing product lines into new mar- 
kets. The Shelby, Ohio firm has oa 
tube mills for early 1961. 


FOR YOUR FREE CATALOG, clip this eduled two new eleciric weld 


to your signed letterhead and mail to 


CARDAIR owision oF 
MARMON-HERRINGTON COMPANY, INC. ; 
Dept. 16, 307 N. Michigan Ave., Chicaye |, til | 


WESTERN STATES DISTRIBUTOR 
General Air Equipment 
824 Hollywood Way, Burbank, Cal | | 
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10% PRICE INCREASE .. . on all Ross Type CP heat exchangers was 
announced by American-Standard Industria] Div. Higher costs of 
materials and labor necessitated the increase. 
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For Your Power Drive - Design + Application or Replacement Maintenance 


meres [= Qe CYLINDER 


That Can Assure Accurate Efficient Operation 





Only T-J’s complete line can assure you standard tie-rod air and hydraulic, to the 
a cylinder of either air or hydraulic exclusive T-J Spacemaker, and including 
application—with practically limitless the recently introduced Squair Head, 
design specifications for bore, stroke, T-J cylinders give you more features 
pressure range and even delivery for efficient, long-lasting operation. 


requirement. From the time-tested, Write today! 


Pus Fe 


THE ONLY 
COMPLETE 


ENGINEERING ste? ter No. 64 for HSM5-58-4 


CATALOG standard tie-rod standard tie-rod for the High- 
hydraulic cylinders. Squair Head ir cylinders. Spacemaker Pressure Hydraulic 
LINE, TOO! —— oe 





Spacemaker cylinder. 


THE TOMKINS-JOHNSON CoO, “Ackson. mice. 


CYLINDERS + MILLING CUTTERS ¢ RIVETERS and CLINCHERS 





“Off the Shelf” 


HYDRAULIC 
EQUIPMENT 


in capacities from 
8 to 25 gallons... 
up to 1000-1500 psi 


Engineered by the world’s largest 
manufacturer of hydraulic jacks, 
Hein-Werner pumps, motors and 
valves offer compact, high precision, 
light weight, balanced design. Valves 
offer: large oil passages, close 
grained high tensile body castings, 
spring centered ball detent hold, 
pressure relief valve and hardened 
seat INSERT for long life. Motors 
and Pumps feature forced lubrication 
and internal bleeding for axial bal- 
ance and to eliminate high pressures 
against oil seals; rotation in either 
direction, heavy duty roller bearings 
and gear type constant displacement. 


FOX RIVER MFG. CO. 
A DIVISION OF 


Trion 


co 2 fi, 


OSKOSH 4, WISCONSIN 
5014 
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BRIEFS 


Flick-Reedy Corp. 
Takes Two Awards 
The Flick-Reedy Corp., Bensen- 


ville, Illinois, has won two na- 
tional awards. Factory magazine 
named it one of the Top Ten 
Plants built in 1959. 

Over 500 plants were nominated 
by U. S. architects and engineers, 
regional and state development 
commissions, railroads and utili- 
ties. Selection was based on adap- 
tibility to changes in production 
methods and processes, provisions 
for growth and expansion, plant 
electrical services, services other 
than electrical, employee facilities 
and services, maintenance, and ap- 
pearance. 


ACCEPTING SILVER ANVIL AWARD 
for Flick-Reedy Corp. is its president, 
Frank Flick, right. Presenting are Stanley 
G. House, cochairman of Silver Anvil 
Awards, and H. Walton Cloke, president 
of American Public Relations Association. 


Flick-Reedy received from the 
(American Public Relations Associ- 
ation a Silver Anvil award, in the 
manufacturers category. Anvils are 
presented for the execution of 
outstanding programs in the field 
of public relations. An award was 
presented in each of nineteen cate- 
vvv 


grories, 


USAF Windtunnel 
to Use F-R Fluid 


\ phosphate-ester hydraulic 
fluid will be used in the largest 
supersonic windtunnel in the West- 
ern World. Near completion at 
the USAF’s Arnold Engineering 
Development Center, Tullahoma, 
Tenn., the tunnel will be 100’ 
long x 114”-3” thick. It will test 


aircraft, missiles, and their pro- 
pulsion systems. 

The fluid will actuate 116 ball 
screw jacks, which will flex the 
steel walls of the tunnel’s nozzle 
section. Overall systems accuracy 
will be 0.035”. 

The specification for the syn- 


thetic fluid was developed from 


tests of servovalve internal leak- 
age rates. The tunnel’s unusual 
design features increased the need 
for a fire-resistant fluid. Simu- 
lated altitudes of 24 miles and 
wind velocities near mach 5 are 
anticipated. On the inside of the 
tunnel temperatures will reach 650 
F; Around the hydraulic motors 
and servovalves, 550 F. Water 
tracer lines will keep fluid tem- 
perature low enough. 

Swing joints connect all piping, 
to accommodate nozzle-actuator 
movement. But this flexibility 
might not prevent rupture of a 
hydraulic line. 

Six 150-hp electric motors drive 
twelve 35-gpm pumps (3000 psi). 
Each of the 116 fliud motors and 
servovalves drives operates a jack. 

Electric Boat Div., General Dy- 
namics Corp., designed the hy- 
draulic system. vvv 


Fluid Power Group 


Meets in London 


The 2nd European Fluid Power 
Conference was held in London 
recently, in conjunction with the 
Compressed Air & Hydraulics Ex- 
hibition. 

The conference was divided into 
sections on hydraulics, pneumat- 
ics, and fluid power control. In 
the pneumatics section, P. L. Fonti 
of Italy outlined the increased 
productivity which compressed air 
has made possible in his country. 
He said that pneumatics’ enor- 
mous potential should be vigor- 
ously publicized. A. A. Travers 


Continued on page 42 
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All Pressure Regulators are not alike 


Balanced valve construction 


The Norgren extra, 
assuring more uniform 
air pressure 

regulation 


You buy an air pressure regulator for just one 
purpose: because you need accurately controlled 
pressure. 





However, with any compressed air system, 
there are two operating conditions that, separately or 
together, can produce a change in the regulated 
pressure: 1. Fluctuations in line or supply pressure, 
and 2. Variations in air flow demand by your 
air-operated equipment. 


That is why Norgren developed the 

balanced vaive. 

The balanced valve gives the Norgren Regulator 

an extra efficiency in compensating for changes in 
line pressure and changes in flow demand 

As a result, the Norgren Pressure Regulator maintains 
the uniform delivery pressure you need, under 

any and all operating conditions. 


Whatever your pressure regulation need, there is 
a Norgren Pressure Regulator designed for the job. 
Call your nearby Norgren Representative listed 

in you telephone directory—or 

WRITE FACTORY FOR DESCRIPTIVE LITERATURE. 


FOUNDED IN 1926 


C. A. NORGREN CO. 


3402 SOUTH ELATI STREET . ENGLEWOOD, COLORADO 


oi rererres a ee 
# —— Ree 
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Norgren 

Pressure Regulators 

give you these important 
features: 


Balanced Valve Construction—improved 
regulator performance 


Large Nylon-reinforced Buna N Synthetic Rubber 
Diaphragm—long service life 


Baffle and Siphon Tube—increased accuracy 


Large Passages and Valve Openings—large flow 
capacity 


Easy servicing while still on air line 
Flexible Valve Pin—assures better seating 
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for DEPENDABLE 
ae PRESSURE CONTROL 


BY-PASS RELIEF 


L VALVES 


MONEY-SAVING CHOICE for 
0. E. M. use, replacement, too! 


' 

J 

ment 
- 


Low price and high quality make FULFLO piston-type 
hydraulic valves a natural O.E.M. choice. The service 


they deliver . . . quiet, dependable and trouble-free 


. makes them ideal from the equipment users’ 


viewpoint. 


® Screw or flange models... to 500 Ibs. ... for pipe 


sizes to 3” 


@ Steel, cast iron or brass bodies ... brass, steel or 


stainless trim 


@ Fast shipment of standards. . . specials to your 


requirements 


NEED A ‘Special’’? 


FULFLO can engineer a special valve to your most 
exacting requirements. Examples of ‘‘specials’’ 
are shown in Data Book. 


1 FOR EXTRA CONTROL CONVENIENCE 


Where frequent pressure setting is needed, install a FULFLO 
Hand Wheel Valve; available in a wide range of types 


Request complete catalog from: 


The FULFLO SPECIALTIES CO., Inc. 
415 Fancy Ave., Blanchester, Ohio 
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pointed out how pneumatics can 
benefit small and middle-sized 
plants. He said that close liaison 
between purchaser and manufac- 
turer is vital if the supplier is to 
provide the correct circuit at an 
economic price. F. X. Kay’s paper 
on pneumatic circuitry reviewed 
the merits of hydraulic, pneumat- 
ic, and electrical techniques. He 
said that, far from being com- 
petitive, each has its own special 
applications. In his paper on the 
selection and maintenance of air 
compressors, W. R. MacMillan 


stated that it is always wiser to 





ATMOSPHERIC PRESSURE HOLDS 
PORTABLE DRILLPRESS against sur- 
face being worked on. The Vacu-Press is 
mounted on a base which acts like a 
giant suction cup. There is a flexible 
neoprene seal around the edge of the 
base. The pump draws air from the base. 
The resulting 3000-Ib. holding force will 
hold the unit against irregular o- uneven 
surfaces. The press has enough stability 
for controlled drilling, and the con- 
venience of portability, Manufacturer is 
Bux Magnetic Products, Inc., San Jose, 
Calif. 





buy a unit larger than at first 
sight appears necessary, to allow 
for additions to the system. He 
recommended a margin from 25% 
to 30%. 

In the hydraulics section, Dr. 
W. Schlosser of Delft University, 
Holland, gave a technical paper 
on tests of positive-displacement 
pumps. E. I. Brown, Director of 
Engineering, Vickers, Inc., dealt 
with hydraulics in the United 
States. J. G. Smith, project engi- 
eer, Ford Motor Co. Ltd., Eng- 


Continued on page 44 
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NOW-Increase 0-Ring Life and 
Reduce Costs with... 


The only contoured and GCevtimweus back-up ring... 
simplified, easy-to-assemble, resists higher pressures! 


Here’s the first really new 





back-up ring in years... 

Test after test, both in the field and 
laboratory, has proved that Parbaks* 
greatly increase O-ring life. 

In addition Parbaks* improve lubrication, 
are easy to assemble, and resist higher 
pressures — yet they actually cost less than 
back-up rings for similar useage ! 











catalog 5482-—8 pages of de- 
about Parbaks: 


Parker SEAL COMPANY 
Cu 


Iver City, California and Cleveland, Ohio 
A DIVISION OF PARKER-HANNIFIN CORPORATION 


* Trade Mark 





Pathon 
has Something 
for Everybody 


Pathon Cylinders are designed to give you a highly practical 
cylinder that fits into almost every situation where a hydraulic 


cylinder is needed 


Maintenance is at an absolute minimum 


because Pathon Cylinders are simple and easier to take apart 


and put together 





Pathon’s screw thread 
design gives you 
up to 40% more strength 
than most tie-rod cyl 
inders. This increased 
strength means 
maintenance, longer life. 


head 


less 


« ms ~~ ayn 


Pathon’s compact design saves 
valuable space, makes your 
designing job easier, and gives 
your equipment added de- 
pendability with a modern 
rugged appearance. 


¥ 


Rod packing and bearing is ex- 
ternally replaceable and any 
part can be replaced without 
complete disassembly and the 
resulting “basket full of parts.” 


Pathon Hydraulic Cylinders are available in 
9 mounting types, thirteen bore sizes—11%4”", 
etc., through 14”, and three Series—for 1000 
PSI, and 2000 PSI and 3000 PSI. 


Write for Bulletin No. 22-A 


Pathou MANUFACTURING COMPANY 


3823 PACIFIC AVE. ° 


CINCINNATI 12, OHIO 


FLUID OPERATED AND CONTROL EQUIPMENT 
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land, described hydraulics in auto- 
motive production lines. W. M. 
Morrison, technical director of 
Hydraulics & Pneumatics Ltd., 
England, covered industrial servos 
employing ball valves. 

H. Masheder, James Gordon 
Valves Ltd., talked about trends in 
fluid power control. He empha- 
sized the need for improved aca- 
demic and technical educational 
facilities. 

J. C. Wells, chief engineer of 
the Servo Division, Baldwin In- 
dustrial Controls, Ltd., discussed 
analog and digital electronic con- 
trol, of fluid-power mechanisms. 
He said that hydraulic and elec- 
trical engineers should develop a 
closer understanding of each oth- 
er’s skills and limitations. vvv 


“Where's that marine pump that came 
in for overhaul?” 


Show to Feature 
Automation 


Automation, Key to Manufactur- 
ing in the Sixties, will be the theme 
of most of the exhibits at the Pro- 
duction Engineering Show in Sep- 
tember. The show will be twice as 
big as the one held five years ago. 
It will cover both sections of Chi- 
cago’s Navy Pier. It will run con- 
currently with the Machine Tool 
Show at the International Amphi- 
theater, September 6-16. 

The shows are managed jointly 

-the same badge and registration 
fee will admit visitors to both 
shows. Hours are arranged so that 
visitors can see one show while 
the other is closed. 

For more information, write Clapp 
& Poliak, Inc., 341 Madison Ave., 
New York 17, N. Y. vvv 
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Wherever in 
the world your 
hydraulic machinery 
operates... 





Shell Tellus Oil is there 


Other outstanding Sheil Around the world, Shell Tellus Oil is available—under the 
endusbtet Latvinente Gxstuate manatee same brand name and providing the same performance that 





Shell Rimula Oils —for heavy-duty diesel your domestic customers rely upon. 


engines é ar F 
Sheil Talona R Oil 40—anti-wear crankcase Tellus® Oil is top-rated as both a lubricant and control 


oil for diesel locomotives , . ‘ _ 
Shell Aivenia Greese — multi-purpose in- fluid for complex hydraulic systems. Its ability to combat 


dustrial grease oxidation, rust, sludge formation, wear and foaming has 


Shell Turbo Oils—for utility, industrial and : P : 
marine turbines earned it world-wide popularity. 


Shell Dromus Oils—soluble cutting oils for . . : . 
high-production metalworking No matter where your hydraulic machinery is shipped, 
Shell Macoma Oils — for extreme pressure ‘ i i i 
setestslel anes thdtaatien make Shell Tellus Oil your standard recommendation. Write 
Shell Voluta Oils — for high-speed quench- for complete information. 
ing with maximum stability 


SHELL OIL COMPANY 


ING FACT! 
aenauatiaaiel ate Lubri- 50 WEST 50TH STREET NEW YORK 20, N.Y. 
cant ta Gamal tor 0 006 eal, Gwen 100 BUSH STREET SAN FRANCISCO 6, CALIFORNIA 
here is the Cultellus costatus. IN CANADA: SHELL OIL COMPANY OF CANADA, LIMITED 

— 505 UNIVERSITY AVENUE TORONTO 2, ONTARIO 
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SHATTER-GUARD 


A safety feature 


Loh AEA lilekeiac mela 
M/P Filters 


relaleMm Mtl olaldeiael as 


@ Eliminate 


hazard 


@ Contains all fraqmer 
parts including drain 


when burst o 
@ Resists damage by mpact 


; visibility advantage 


Any transparent filter or lubricator bowl used in a compressed air 
system may be weakened by impact, heat or chemical attack. The 


eventual burst frequently scatters parts and fragments violently. 


To eliminate this hazard M/P now supplies the Shatter-Guard as 
a standard part of every Visi-Bowl unit. Only M/P transparent 


bowls are as safe as metal bowls. 


A brochure outlining bowl-breakage causes and describing M/P 
Field Conversion Kits is available. Consult your local representative 


or M/P for complete information. 





q NEW AIR CYLINDER LUBRICATOR 
For application in the M/P Down-Stream 
Circuit —a new M/P concept which os- 
sures reliable Ivbricati of even the 
smallest cylinders. 





HYDRO-JECTOR > 
The M/P automatic drain valve that can 
be installed in the bottom drain port of 
any compressed air filter, drain leg or 
surge tank. 





MASTER PNEUMATIC, INC. 


20430 SHERWOOD « DETROIT 34, MICHIGAN « Phone: TWinbrook 3-7070 
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MACHINE TOOL EXPOSITION 
& MEETING 
September 6-16 
International Amphitheatre 
Chicago, Illinois 


PRODUCTION ENGINEERING 
ow 


“ 


September 6-16 
Navy Pier 
Chicago, Illinois 
ASME JOINT AUTOMATIC 
CONTROL CONFERENCE 
September 7-9 
Massachusetts Institute of Technol- 


ogy 
Cambridge, Mass. 


2ND COLISEUM MACHINERY 
SHOW 

September 7-15 

Chicago Coliseum 
ASME RUBBER & PLASTICS 
CONFERENCE 

October 9-12 

Lawrence Hotel 

Erie, Pa. 
SAE A-4 COMMITTEE MEETING 


(Aircraft & Missile Hydraulic & 
Pneumatic Systems & Equipment) 


Week of October 17 
San Francisco, Calif. 


ASME-ASLE LUBRICATION 
CONFERENCE 


October 17-19 


Statler Hilton Hotel 
Boston, Mass. 


16TH NATIONAL CONFERENCE 
ON INDUSTRIAL HYDRAULICS 


October 20-21 


Sherman Hotel 
Chicago, Illinois 
For additional information, contact 
William Smith, Illinois Institute 
of Technology, Chicago 16, Illinois 


NATIONAL FLUID POWER 
ASSOCIATION FALL MEETING 
October 31-November 2 
Edgewater Beach Hotel 
Chicago, Illinois 
1ST NATIONAL DIE CASTING 
EXPOSITION & CONGRESS: 
November 8-11 
Detroit Artillery Armory 


ASTME WESTERN TOOL SHOW 
November 14-18 
Los Angeles Memorial Sports Arena 
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Efficient sealing made to your 
measure... by JOHNS-MANVILLE 


For equipment that requires other 
than standard packing styles, dimen- 
sions or materials... J-M offers 
made-to-your-measure custom 
moulded packings. 





3-YEAR PERFORMANCE TESTS 
PROVE LONG LIFE AND 
EFFICIENCY OF J-M UNEEPAC 


For 3 years,aJ-M customer gave U neepac 
“the works.” Uneepac Rod Packings 
got a 350,000-cycle test; Uneepac Piston 
Rings a 150,000-cycle test. Both provid- 
ed a perfect seal for 3 years . . . proved 
able to stand working pressures to 2,500 
psi and shock pressures to 4,000 psi! 
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These packings are exactly engi- 
neered to measure up to your service 
conditions. J-M will select the mate- 
rials that most economically handle 
temperature or other conditions. 
J-M will also recommend the specific 
design and construction needed, tak- 
ing into account pressures . . . mo- 
tions ... and all other factors found 
within the equipment. 

More and more manufacturers 
and those concerned with preventive 
maintenance now specify from J-M’s 
broad selection of standard moulded 
automatic packings . . . or call on 
J-M’s custom service. Either pack- 
ing, whether standard or custom- 
made, is designed to give you opti- 
mum economy per packings dollar. 

Here are some of the reasons why. 
Each pressure-actuated ring is an 


efficient, individual seal, interlocks 
with adjacent rings without com- 
pression adjustment. J-M packings 
are quick and easy to install. They 
are self-centering .. . self-adjusting 
... and offer interesting design pos- 
sibilities. With J-M UNEEPAC®, 
for example, you can design smaller 
piston and rod stuffing boxes, and 
still get efficient sealing even in min- 
imum packing depth. 

Immediate shipment of all stand- 
ard J-M packings. And complete in- 
formation on J-M’s entire line... 
plus specific recommendations for 
various applications and service con- 
ditions .. . is in free booklets PK- 
126 A and PK-148 A. See your J-M 
Distributor. Or write to Johns- 
Manville, Box 14, New York 16, N. Y. 
In Canada: Port Credit, Ontario. 


JOHNS-MANVILLE UY 
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a nkw supplier of 
VDORAULIC PUMPS 


smaller - lighter - competitively priced 


New Lucas-Rotax Industrial Hydraulic Pumps and Motors—now available in 
capacities from 1.5 g.p.m. to 108 g.p.m. and at pressures up to 5,000 p.s.i.— 
offer many technical advances to potential users. ¢ Small in physical size, for 
considerable savings in size and weight over conventional models. @ Relatively 
low noise level—no higher than competitive makes—in spite of higher 
operating speeds. @ Fast response rate in pressure compensation. @ Small and 
medium sized units can be operated from 2 pole motors to reduce the size 
and cost of prime mover. @ Pumps are available as variable volume, variable 
volume pressure compensated, overcentre cam (reversible), or as fixed volume, 
as required, @ Motors can be supplied in variable or fixed volume, as required. 
¢ Both pumps and motors are designed to deliver high efficiency performance 


with low maintenance costs. 


Size of Lucas-Rotax Type 
1A4 Pump is shown in 
relation to size of 
competitive unit of 
comparable rating. 


a product of creative enginerring by 


For further information contact 

U.S. Representatives 

JULIUS KENDALL, pam 4 
Kenett Corporation 

320 Washington Street, 


Brookline 47, Mass. 
LOngwood 6-0378 


OFFICES AND SERVICE DEPOTS 
THROUGHOUT NORTH AMERICA 


HYDRAULICS & PNEUMATICS 





Lucas-Rotax Type IA 38-9 is a nine 
piston pump, variable volume, 
pressure compensated, designed for 
application on Ground Support 
Equipment. 





PUMP DETAIL BASIC UNIT 








| Fluid displacement (cub. ins. /rev.)....... 2.43 
Working pressure—continuous ae 5000 @ 15 g.p.m. 
9 eS eee 3000 @ 30 g.p.m, 
Nominal speed (r.p.m.) peak. ...... a 4000 
—“CONNRUOUS........ 3750 
Min. inlet pressure (p.s.ig.)............. 10 
Max. body pressure (p.s.ig.)............. 200 
Compensation speed (seconds) oF .045 
Operating Temperature (°F).............. 250 to —40 
Weight (less A.N.D. flange). .............. 37 Ibs. 
RE OU itn ct.ese osvcaseoens C/Clockwise 
(viewed on shoft)......... 














Models are available from domestic stock in capacities from 1.5 g.p.m. to 108 g.p.m., capable of pressures up 
to 5,000 p.s.i. Write for technical literature, or contact the agent or office nearest you for further information. 


LIMITED 


BOSTON « NEW YORK « CHICAGO « LOS ANGELES « HOUSTON « SAN FRANCISCO 
CLEVELAND « JACKSONVILLE «e TORONTO * MONTREAL ¢ VANCOUVER 
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Cylinders 


Air & hydraulic cylinders have 
14%” to 8” bores. Mountings are 
foot, flange (rod end), swivel, 
flange (blind end), trunnion, clevis, 
and _ bracket One-piece piston 
gives 3-point surface bearing. 
Hard chrome cylinder bore and 
rod. High-tensile-steel tie rods are 
stress-proot. ushion adjusting 
screw. Solid steel heads and mount- 
ing plates Chevron type self-ad- 
justing rod packing gives maxi 
mum seal, minimum friction 
Piloted packing gland assures ab- 


solute alignment. Metallic rod 


wiper Bulletin SQ-3-60 lists bore 
$17¢S, dimensions and allowable 
Tomkins-John- 
son Co., Jackson, Michigan 


strokes 16 pages 


400 e-Saver 


O-Rings & Back-Up Rings 
O-rings of Teflon, Nylon, and 
Kel-F in all AN and MS sizes and 
configurations to 39” OD. O-rings 
of hollow stainless steel pressur- 
ized and nonpressurized Available 
coated with Teflon. Teflon spiral 
and single-turn back-up rings. 
Raw materials offered. Envelope- 
sized folder lists general properties 
of Teflon and Kel-F 
other Teflon applications. Tetra 
fluor. Inc.. Inglewood, Calif 
401 " a : 


Describes 


Wire-Cloth Filters 


Elements are of stainless-steel, 
convoluted wire. For differential 
pressures to 10,000 psi at 5-micron 
nominal filtration. Standard inline 
filters for 3000 psi operating pres- 
sure, 450-F operating temperature 
Filtration is 5, 10, 20, 30, 40 mi- 
crons. Aluminum cases. Port sizes 
from 4” to L” tube. Based on MIL- 
0-5606 at 70 F and 10 microns, 
differential pressure from 13 to 
9.6 psi at 1.25 to 25.00 gpm. On 
same basis, T-type filters have dif- 
ferentials from 18 to 10 psi at 





ie Pe 
Pig 


fill In the re 


t» 


1.2 to 25.0 gpm. Filters to 1800 
F available. 4-page folder has 
drawings, specification charts, 
graph of pressure drop vs. flow. 
Skinner Filter Div., Hydrodyne 
Corp., North Hollywood, Calif. 
Circle 402 on Time-Saver Card 


Air & Gas Compressors 
Type 30 reciprocating compres- 
sor is single-acting, air-cooled. 
Single and multi-stage. %& to 20 hp. 
For pressures from vacuum to 5000 
psig. Capacities to 170 cfm. Tank 
or baseplate-mounted, or bare. 
With or without electric motor or 
gasoline engine. Type 40 is sta- 
tionary, single-acting, 2-stage. Air- 
cooled cylinders and _ intercooler. 
25 to 125 hp. 80-125 psi. Requires 
no foundation. Direct-connected, 
V-belted, or flexibly coupled drive. 
ESH and ESV are stationary, dou- 
ble-acting, single-stage. 21 sizes 


Ingersoll-Rand 


from 20 to 150 hp. For pressures 
to 150 psi. Multi-stage ESH units 
for 2500 psi. Air-cushioned chan- 
nel valves. Full floating aluminum 
bearings. Filtered, force-feed lubri- 
cation. Completely sealed crank- 
case. V-belt drive. PRE heavy-duty, 
duplex compressor is horizontal, di- 
rect-connected. Synchronous motor 
drives it. Single and 2-stage. From 
100 to 2000 hp. Pressures from 5 
to 125 psi. Form 223 also shows 
axial flow pumps, and air tools. 
Photos, descriptions, and bulletin 
references. 8 pages. Ingersoll-Rand 
Co., New York, N. Y. 
Circle 403 on Time-Saver Card 





of publications 
ader service card 


Pumping Units 


Rated to 2000 psi. To 49.2 gpm 
of 200 SSU oil at 1200 rpm, 1000 
psi. To 60.5 gpm at 1800 rpm. 
Pump is flange mounted directly 
to end bell of electric motor. Ad- 
justable relief valve. Reservoir has 
screened filler-breather, liquid level 
sight gage, and return fittings. 
100-mesh monel screen suction 
strainer. Paul-Munroe Hydraulics, 
Bell Gardens, Calif. 
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Fittings 


Flared and flareless tube fittings. 
Straight thread flared and flare- 
less tube fittings. Pipe and hose 
fittings. Materials include steel, 
brass, aluminum alloy, and stain- 
less steel. Drawing, parts numbers, 
and dimensions for each type. 
Catalog 1-20A shows complete line, 
including plugs, unions, connectors, 
nuts, caps, elbows, tees, crosses, 
reducers, nipples, and bushings. 70 
pages. Afco Fitting Co., Cleveland, 
Ohio. 


Circle 405 on Time-Saver Card 


Corrosion 
Resistance Chart 

Lists over 150 chemicals and 
their recommended usage with 
ductile iron, iron, steel, 316 and 
304 stainless steel, monel, brass, 
bronze, copper, aluminum, and 
plastisol plastic. Shows proper 
gasket materials for quick-couplers, 
proper O-ring materials for swivel 
joints. Chart J-CRC. 4 pages. 
OPW-Jordan, Cincinnati, Ohio. 

Circle 406 on Time-Saver Card 


Pulse Switch 


Adjustable pulse switch 1PD1 
is for momentary opening and 
closing of circuit. To change pulse 
length, turn pulse-adjusting screw 
on side of switch housing. Depress 
operating plunger for entire pulse 

Continued on page 52 
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Snap-Tite valved couplings stop flow instantly” 


Snap-Tite provides instant shut-off wherever fluid coupling is needed. 


Snap-Tite valved couplings connect and disconnect quickly and fully—they auto- 
matically open line flow when connected; positively seal your line when discon- 


nected—with no “ifs,”” no chance for human error. 


Snap-Tite couplings are available in sizes from 14” to 6” ID, in steel, brass, alumi 
num, 303 ss and $16 ss. Sizes from 6” to 10” ID are available on special order. For 
more information, write for Snap-Tite catalog 58. Snap-Tite representatives are 


located in all principal cities. 


SNAP-TITE COUPLINGS CAN HANDLE ALMOST ANYTHING THAT FLOWS 


y+ 


Built to handle high pressure 
hydraulic and pneumatic systems er-80-00 UNION CITY, PA. 


August, 1960 





JAMESBURY CORP., 


“H? SERIES 
HIGH PRESSURE 


3000 TO 4500 P.S. |. 


“qeukle- Gent” 
BALL VALVES 


@ Pressure range: high vacu- 
um to high pressure 

®@ Virtually leakproof and in- 
destructible in service 

@® Temperature range:—320°F 
to +-400°F* 

@ Eight sizes 4" through 2”°— 
available in both pipe and 
tubing threads 

@ On-Off service, quarter- 
time, full flow construction 


...@ unique, compact, single-piece body of rugged design which permits 
wide high-pressure, high-vacuum applications, especially recommended 
for hydraulic equipment and the handling of compressed gases or hazard- 
ous fluids. Cryogenic (low temperature) uses are also feasible with 
extended bonnet adaptation. Available in Straight Tubing or Standard 
Pipe Thread as catalog items. Flanged valves available on special order. 


% In. — 2 In. 


3000 PSI (— 20°F to 4+-160°F) 


% In. — Ya In. 


4500 PSI (— 20°F to -+-160°F) 


Jamesbury Style “H” Double-Seal Ball Valves are available in Carbon 
Steel, 303 and 316 Stainless Steel. 
“TEFLON”, Special Nylon or synthetic rubber seats and seals. 

Selection of valve seats and seals determine the temperature and pressure ratings. 
Write for Materials and Pressure Specification Sheets for Style “H” series 
for performance data. 


72 NEW STREET, WORCESTER, MASS. 
Distributors in Principal Cities 
e 68 on Ti —_ “rd 








USEFUL 
LITERATURE 


operation. Oiltight switch has spdt 
circuit. Electrical ratings are 10 
amp, 125, 250, or 480 vac; % 
amp, 125 vde; and % amp, 250 
vde. Data sheet 173 has photos 
and drawings. Describes charac- 
teristics. Micro Switch, Div. Minn- 
eapolis-Honeywell Regulator Co., 
Freeport, Illinois. 
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Axial Piston Pumps 


For continuous service to 5000 
psi. Constant and variable-volume 
pumps to 115 gpm. Fluid motors 
to 373 in-lb per 100 psi. Series 
30, 40, and 60 available in pack- 
ages with built-in replenishing 
pump for supercharging. Pressure 
control and forced circulation for 
cooling. Relief and _ replenishing 
valves. Pressure compensator, 
handwheel, rotary and linear servos, 
and horsepower limiters. Bulletin 
203 has performance charts for 
pumps and motors. Schematics and 
text explain axial piston pumps. 
8 pages. Denison Engineering Div., 
American Brake Shoe Co., Colum- 
bus, Ohio. 
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Piston Rod Boots 


Sleeves, boots, way protectors, 
and machinery covers. Round, 
square, rectangular, and all com- 
binations. Protect piston rods, cyl- 
inders, and entire drives. Chloro- 
prene-coated nylon materials meet 
MIL-C-20696. Withstand —60 to 
220 F without cracking. Bulletin 
SPC-3. A & A Mfg. Co., Inc., Mil- 
waukee, Wis. 

Circle 409 on Time-Saver Card 


Automation Components 
& Control Systems 


Timing components and linear 
measuring systems for industrial 
and military users. Condensed Cat- 
alog D-31 covers electronic timers, 
special timers, package control 
systems, military components and 
systems, test equipment, switches, 
controllers, contactors, valves, dif- 
ferential transformers, motion 
transmitters, edge guide, pressure 
transmitters, demodulators, indi- 
cators, recorders, control relays, 
servomechanisms, amplifiers, servo 


Continued on page 54 
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GET BOTH FROM ONE 
DEPENDABLE SOURCE! 


NYLAFLOW 


Pressure Hose and Tubing 


NYLAFLOW Flexible Pressure Hose—a new, all- 
synthetic polyamide tube reinforced with high 
tensile yarn and abrasion resistant cover*—or 
NYLAFLOW Pressure Tubing! Both are now avail- 
able from the same dependable source. 


New NYLAFLOW Pressure Hose weighs only 
'/, as much as rubber of equivalent burst strength 

. and has exceptional resistance to flex and 
vibrational fatigue. 

Unaffected by flammable and non-flammable 
hydraulic fluids, hydrazine and other rocket fuels, 
with excellent resistance to caustics and most organic 
solvents. Freon permeability is approximately '/, 
that of rubber hose. Excellent non-conductor for 
use around high voltage lines. 


Full details and illustrated brochures 
now available on new NYLAFLOW 
Pressure Hose and NYLAFLOW 
Pressure Tubing. Write today! 


POLYPENCO: 


Odorless, non-toxic, non-corrosive, fungus resist- 
ant and will not embrittle in storage. Temperature 
range (— 65°F. to +250°F.). Form stable and can be 
permanently heat-formed to small, stress-free bend 
radii. 

Burst pressure ratings of 5000 and 8000 psi.; 
available in long continuous lengths in standard 
diameters up to '."’. Compact, light-weight, reusable 
fittings and assemblies also available. 


NYLAFLOW Pressure Tubing in sizes up to 
34" O.D., with burst pressure ratings of 1000 and 
2500 psi., is ideal for lower pressure requirements. 
It is flexible for easy installation and can be attached 
with standard flare or compression fittings designed 
for metallic tubing. 


*Patents applied for 


INDUSTRIAL PLASTICS 


ee 
> 


The Polymer Corporation of Pennsylvania 


August, 1960 


Reading, Pa. 


Circle 120 on Time-Saver Card 53 





USEFUL 
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kits, transformer kits and aero 
transducer kits. Information on 
proximity switch, hydraulic servo- 
valve, set point transmitters, and 
zero adjusts. 30 pages. Automatic 
Timing & Controls, King of Prus- 
sia, Pa 


Sequence Programmer 
Minimatic sequencing pro- 
gramer MSP-1 is for precise tim- 
ing and cycling of automated 
machinery or semi-automatic work 
functions with air. Self-lubricating 
bearings. Eight one-piece cams on 
common shaft. Choice of cams. 
Mounting bracket accommodates 
eight cam followers, air valves, and 
small, electrical 
switches. Alignment holes in cams 
and end plates assure initial align- 
ment of cams. Set screw in hub ad- 


snap-action 


HYDRAULIC 


FILTERS 


for Hydraulic and Oil 


Re-circulating Machinery 


Capital Hydraulic Filter Units are 
smaller than ordinary filters but with 
filtering capacity equal or superior to 
many larger filters. Small size permits 
greater latitude in design, particularly 
where space is restricted. 

Capital Filter Units are designed with 
one-piece construction — no screws or 
nuts to work loose and be lost or mis- 
laid. Simple and easy to clean by any 
method. 

Made from specially designed woven 
Monel wire, with narrow corrugations 
presenting the greatest filtering area. 
Monel support sv >plies extra sturdiness. 


Capital Filter Units are made in 4 Types: 

* MONO-BILT 60 Mesh All Stainless Steel 
(Sump type). 

* MONO-BILT Standard All Stainless Steel 

* MONO-ECONO Mono-Bilt with Monel 


Metal Insert and Cadmium Plated Top 
and Bottom. 


* LINE TYPE with Aluminum Housing and 
Mono-Bilt, one Piece Filter Unit. 


Built from Monel Metal they are im- 
pervious to rust and corrosion, 


(|[APITAL ENGINEERING & MFG. CORP. 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 
Circle 27 on Time-Saver Card 


yur 


justs individual cams. Unit is 7%” x 
1” x 3%”. %” steel shaft is 9%” long, 
cam extends at both ends. Can be 
driven by machine which it con- 
trols. Clippard Instrument Labora- 
tory, Cincinnati, Ohio. 
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Air & Vacuum Pumps 


Rotary positive air pressure and 
high vacuum pumps, gas boosters, 
and air motors. 2 and 4-vane types, 
single and double-cylinder, fan- 
cooled, water-cooled, air-cooled, 
oil-less, motor-driven, belt-driven, 
direct-coupled, automatically con- 
trolled, and integral pump and 
motor models. Catalog 460 gives 
construction details, dimensions, 
capacities, performance curves, 
and engineering and application 
data. Describes accessories. Lei- 
man Bros., Inc., Newark, N. J. 


Circle 412 on Time-Saver Card 


Lubrication Booklet 

Graphically illustrates cost-sav- 
ing importance of a comprehensive 
lubrication program. Includes ex 
amples. Shows how program can be 
geared to the situation. Mobil Oil 
Co., New York, N. Y. 
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Rotary Gear Pumps 


Bulletin explains theory of 
pumps. Three sample problems. 
Technical data section has charts 
and graphs of friction loss in 
rubber hose, friction loss in pipe, 
resistance of vaives and fittings to 
fluid flow, single-acting cylinder 
displacement, and _ viscosity vs. 
temperature. Viscosity conversion 
table. Table of viscosities and spe- 
cific gravity of common liquids. 
Conversion factors. Electrical data. 
Chart of materials for pumping 
various liquids. 36 pages. Roper 
Hydraulics, Inc. Commerce, 
Georgia. 


Circle 414 on Time-Saver Card 
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MECHANICAL 
LEATHERS 

in Design 
Engineering 


NATURALLY TOUGHER 
THAN OTHER MATERIALS 


Garlock Mechanical Leathers—being of 
steerhide—have an unmatched tensile 
strength and toughness. Also, leather 
packings have a low coefficient of 
friction, minimum cold flow. They 
provide extremely good resistance to 
abrasion and wear... actually tend to 
polish metal surfaces which they 
contact! 

Garlock leather packings can be 
impregnated for a variety of hydraulic 
applications. For example, they can 
be made soft and flexible for low pres- 
sures; semi-rigid for intermediate pres- 
sures; firm for high pressures. 


Cold and hot water, oils, air, gas, oxy- 
gen, alcohol, glycerine, gasoline, kero- 
sene, and other non-caustic fluids will 
not harm leather packings. They can 
be used in temperatures from sub- 
zero to +200° F. Garlock leather pack- 
ings are suitable for pressures from a 
few ounces to many thousands of 
pounds per square inch. 

In any of three leathers—BITAN*, 
Chrome, or Oak—Garlock can furnish 
all shapes, sizes, materials and designs 
of leather packings for hydraulic use. 
They’re made in a modern packing 
plant which maintains highest stand- 
ards of quality. Molded Cups, “U” 
Packings, “V’’ Packings, Washers, 
Gaskets, Discs, Flange or Hat Pack- 
ings are some of the more commonly 
specified types. Sizes range from %” 
O.D. leather washers for needle valves 
to 99” O.D. “U” Packings for heavy 
duty hydraulic service. 


Contact your Garlock representative at 
the nearest of our 26 sales offices and 
warehouses throughout the U. S. and 
Canada. Or, write for Catalog AD-121, 


GA RLO CK 


August, 1960 
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Garlock Inc., Palmyra, New York. 


Canadian Div.: Garlock of Canada Ltd. 


Plastics Division: United States Gasket 
Company. 


Order from the Garlock 2,000 .. two 
thousand different types of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products 

*Registered Trademark 
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Components, tools and equipment for fluid power systems. For 
more information fill in and mail post card bound in this issue. 


CARTRIDGE FILTER 
. . to be built in 


Designation: Tell-Tale 


Features: Fits into cavity of de- 
vice such as a drillhead.Use in ma- 
chine space which would other- 
wise go to waste. Use where ap- 
pended filter would be impractical. 
Can have electric switch to give 


Ni 
\\ . A 
Wy 


remote signal of degree of clog- 
ging. Projecting part has dirt in- 
dicator and automatic bypass valve 
[wo screws mount filter. O-ring 
seals at mounting face and cover. 


Specifications: Exposed portion of 
unit shown has 3%” dia, projects 


114" 


150 SSU oil, requires 7”-deep cavi- 
ty for flows from 6 gpm through 
10-micron screen to 25 gpm 
through 238-micron screen. For 
greater flows, use deeper cavity, 


At 2-psi pressure drop with 


longer filter element 
Rosaen Co. 
Hazel Park, Michigan 
300 Time-Saver C 


PILOT RELIEF VALVE 
. no spool hunting 


Designation: POR-75A & POR- 
75B 

Features: Accurate repeatability. 
Drilled crossholes in spool open 
and close gradually. Change from 
full closed to full open is stepless 
and smooth Pilot flow passes 
through dampening orifice, smooths 


out pulsations caused by poppet 
relief. No abrupt motions. To get 
at adjusting screw, remove %4” hex 
plug. 


Specifications: Pressure inlet and 
return outlet are %”. POR-75A is 
for 0-2000 psi; POR-75B, for 1000- 
3000 psi. Maximum capacity is 39 
gpm. 


Brand Hydraulics 
Omaha, Nebraska 


circle 301 on Time-Saver Card 


POWER PUMPS 
. . » for high pressure 


Designations: No. 797E-TA & No. 
T9TVE-TA 


Features: Radial pump. Eccentric 
shaft drives two, diametrically-op- 
posed pistons. 4-way, spool-type 
control valve on top of pump con- 
trols high-pressure advance of ram 
and low-pressure return. Valve 
control handle is spring-centered, 
has 3 positions. Valve subplate has 
two %” NPT outlet ports. 


Specifications: When driven by 3- 
hp motor, 797E-TA delivers 213 


cipm at 10,000 psi. 2-hp gives 106 
cipm. 797VE-TA has auxiliary low- 
pressure pump on top of pump 
housing. Pump delivers 5 gpm to 
800 psi. Unit has automatic 
change-over to 213 cipm at 4500 
psi, 106 cipm at 10,000 psi 


Greenlee Tool Co. 
Rockford, Illinois 


rcle 302 on Time-Saver Card 


HYDRAULIC HAND PUMP 
. . « develops 8650 psi 


Designation: No. Y28-A 


Specifications: Oil capacity is 13.5 
cu. in. Piston area is .110 sq. in.; 
diameter, %”; stroke, 9/16”. Dis- 
places .0621 cu. in. Hose outlet is 
tapped 4% NPT. Pump is 14 5/16” 
long. 

Owatonna Tool Co. 

Owatonna, Minn. 


Circle 303 on Time-Saver Card 


AIR DRYER 
. » « prolongs tool life 


Designation: Dri-Air 


Features: Self-contained unit col- 
lects and automatically ejects water 
and oil from air lines. Collects dirt 
and rust. 


Specifications: Units for 150 psi: 
DA50 for 50 cfm, %” lines; DA100 
for 100 cfm, 1” lines; DA 300 for 
300 cfm, 2” lines. HPDA units are 
for 300-psi lines. Have same ca- 
pacities. 
New Jersey Meter Co. 
Plainfield, N. J. 
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PILOT RELIEF VALVE 
. « » has low pressure rise 


Designation: Hydrelief, model No. 
VPR3P3F 


Features: For hydraulic systems in 
places where close maintenance is 
difficult. 


Specifications: Capacity is 30 gpm 
mounted offset, 20 gpm mounted 


Continued on page 58 
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AIR-POWERELD EQUIPMENT 








PRESSURE REGULATOR 
AND GAUGE 


COSTS LESS 
TO MAINTAIN 





AIR-LINE 
LUBRICATOR 


with a 


Bellows [UBRI-AIR CONTROL UNIT 


HERE’S WHY: Once adjusted to the requirements of a particular air system, 


675C-3 


August, 1960 


OTHER INDUSTRIAL DIVISIONS OF 
IBEC: Sinclair-Collins Valve Co., 
Valvair, Akron, 0., V. D. Anderson 
Co., Cleveland, Ohio. 


the Bellows Lubri-Air Control Unit automatically filters harmful 
dirt and moisture out of the air stream (40 micron filter element 
standard; 5, 10 and 20 micron units available) . . . automatically 
regulates air pressure by compensating for fluctuations in air 
supply and variation in cfm requirements of pneumatic equip- 
ment . . . automatically lubricates air-operated equipment by 
providing the correct amount of misted oil to the air stream. 
Bellows Lubri-Air Control Units are available in 4”, %”, 2”, 
%” and 1” sizes. 


Bellows -\/alvair 


The Bellows Co. + Valvair Corp. Akron 9, Ohio 
DIVISIONS OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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CARTER 


ROTARY TORQUE 
ACTUATOR 


Patents Pending 


you can get with safe, low-cost, Carter Rotary 
Torque Actuators —Now with built-in cushions 


for longer, more dependable performance. 


No by-pass leakage 


Zolichileli Maem PAC Manel 
Pa relatelelae| 


Positive locking, no 
back-off under ten- 
sion or power failure 


Complete range of 
sizes 


SEND FOR NEW 
BULLETIN 


Bulletin R.A. 500 gives 
complete details and 
specifications on the 
Corter Rotary Torque 
Actuators. Every en 
gineer and designer 
should hove a copy 


Send for yours today! 


Proven in thousands of applica- 
tions during the past 4 years! 


The Carter Rotary Torque Actuator 
has opened unlimited new possibili- 
ties in design and cost reduction. 
Transfer mechanisms, indexing, posi- 
tioning, cam actions, valve operation, 
and many other applications become 
more effective and economical. 


Here is safe, powerful, Rotary Torque. 
Actuated by air, oil, water or gas. 
Patented seal assures leakproof per- 
formance. Internal helical design 
prevents back-off under reverse ten- 
sion, shock, vibration or complete 
power failure 


Available in 4, 5, 6, 8, 10 and 12” dia- 
meters. Special sizes and rotation 
requirements are available. Ask your 
Carter representative or write for all 
the details! 


Complete power package 
units available 


ca et 


CONTROLS, INCORPORATED 
2972 Bernice Road, Lansing, Hil. 
Prones: (Lansing GRanite 4.3305+Chicage —Shyport 1.7188 
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in-line. Pressure-adjustment range 
from 250 to 3000 psi. Pressure rise 
between cracking and full flow at 
maximum rated capacity and pres- 
sure is 6%. 

Parker Hydraulics Div. 


Parker-Hannifin Corp. 
Cleveland, Ohio 
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HYDRAULIC POWER UNIT 
. . « has 10-gal reservoir 


Features: Unit includes 1 to 4 
solenoid-controlled, 4-way valves, 
with no external piping. Valves 


mounted in series, allow automatic 
unoading. Built-in relief valves. 


Specifications: 1, 1%, or 2-hp 

motors. 1, 1%, or 3-gpm pump ca- 

pacities. Optional water/oil heat 

exchanger built into reservoir. 
Double A Products Co., 


Sub. Brown & Sharpe Mfg. Co. 
Manchester, Mich. 
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100,000-PSI TEST GAGE 
. . + has 1I-piece tube 


Features: Multicoiled tube is pro- 
portioned to minimize induced 
stress at critical points. 


Specifications: Accuracy is .1 of 
1% of full-scale reading throughout 
entire 270-deg. dial. Hysteresis not 
more than .1 of 1% of full-scale 
reading from top pressure. May be 
temperature-compensated to main- 
tain full accuracy through ambient 
temperature variations to 100 F. 


Heise Bourdon Tube Co., Inc. 
Newtown, Conn. 
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A “SHEAR: SEAL” VALVE 


for LESS than a spool valve 
RATED FOR 3000 P.S.I. OIL SYSTEMS 





$6500 


List Price* 
for a 34” valve 





*Less the usual 0.E.M. 
and quantity discounts. 


FOR EITHER 
PANEL MOUNTING 
OR BRACKET MTG. 
THREADED BOSSES 
ARE PROVIDED —PRESSURE LOAD 
CARRIED BY 


ROLLER THRUST BEARING 


* . 
- . 
4 >. 
4, \ 4 
' 4? 
. - 
. 


EXCELLENT THROTTLING 
—- COMPLETE CONTROL 
— GRADUAL OR 
QUICK OPENING 


—NO SURGES | 


YEARS OF 

LEAKPROOF 
MAINTENANCE-FREE 
SERVICE 

— SPRING COMPENSATES 
FOR NORMAL WEAR 


MORE FLOW 
THRU UNOBSTRUCTED 
ROUND FLOW PASSAGES 


NO EXTERNAL LEAKAGE 
— PRESSURE IS CONFINED 


TO FLOW PASSAGES | 


For complete data on this new valve and 
for information on all your valve requirements 
write for Catalog V-59-60 


Wa CONTROL VALVE DIVISION 
~ Barksdale valves 
$125 ALCOA AVENUE * LOS ANGELES 58 « CALIFORNIA 
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| ONLY 

This Pressure Switch 

| Resists 7000 p.s.i. Surges 
'and Stays Accurate within 2% 


Adjustable Range: 15 to 3000 P.S.I. ADJUSTABLE 
Proof Pressures: 3000 and 7000 P.S.I. / PRESSURE 
SETTING 











LEAKPROOF 
SEALED 
PISTON 


| *WITH CALIBRATED DIAL 
(can be set visually 
without gauges). 
| WITHOUT DIAL $16.50 
Both prices less the usual 
| quantity and trade discounts. 





WE DON'T USE 


LINKAGES & 
BEARINGS 


WHICH WEAR QUICKLY 
(cause settings to drift 
and switch to fail). 





RUGGEDNESS 

| CAN TAKE SURGES 
(High proof pressures) 

CONTINUOUS OPERATION 
(Millions of cycles) 


NO STICKING 
(in dirty fluid) 








"LABOR & MATERIAL SAVINGS 


| NO RETURN DRAIN PIPING 
(Sealed piston) 


| MOUNTS WHERE CONVENIENT 


(Operates in any position, (return piping). 


| not sensitive to vibration) ARE CRITICAL TO DIRT 
(pistons get stuck). 


WHICH ADD TO YOUR 
INSTALLATION COST 








| Send for FREE 
| . catalog 9-PS. 


ressone Mrncn ooion =r 


arksdale valves 


| 5125 Alcoa Avenue, Los Angeles 58, California 
Circle 20 on Time-Saver Card 
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Se LT 
it takesa... 


... to produce the 


EXTRA QUALITY* you 
get in PAUL-MUNROE 


HYDRAULIC 
PUMPING 
UNITS 


Paul-Munroe 
pumping units 

are rugged and 
trouble jree The 
EXTRA QUALITY 
ve use is your best guarantee of de 
pe ndable service. For example consider 
the following 


*(1) DOWTY 


HYDRAULIC PUMPS ©® Offered by Berry 
Hydraulics, this British designed pump has an 
exclusive journal bearing feature that provides 
extra-long life and unique wear compensating 
ability. Range to 3000 p.s.i. and to 60 g p.m 


o] the compone nts 


* (2) REULAND 
ELECTRIC MOTORS ® with Reuland’s 


spline-coupled hydraulic pump mount metor, the 
pump shaft is connected directly to the motor's 
shaft inside the motor. This cuts space needs 
50%, assures perfect alignment and provides 
smooth, quiet operation 


* (3) PAUL-MUNROE 


MANUFACTURING ® You get guaran 
teed performance when you specify Paul-Munroe 
pumping units. The hundreds of installations now 
in use provide the best demonstration of our 
expert craftsmanship 


To order or for additional information 
wire, write, or phone 
ONTROLLEO FLUID HORSGEPOWER 


PAUL-MUNROE 
HYDRAULICS 


6430 East Gage Avenue, Bell Gardens, California 
Telephone: Los Angeles SPruce 3-2870 
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NEW 
PRODUCTS 


CYLINDER-OPERATED 
VALVES 


... for air, oil or water 
Designation: Shear-Seal 


Features: In 4-way, 3-way, and 
shut-off. Cylinders cushioned or 
non-cushioned. 


a ¢ 


Specifications: For 3000, 6000, 
10,000-psi hydraulic oil or water. 
For 2000, 4000, 10,000-psi air. Port 
sizes from %” to 14%” NPT. Cylin- 
ders for 500-psi oil or water, 80 to 
250-psi air 
Barksdale Valves 
Los Angeles, Calif. 
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CARTRIDGE INSERT VALVE 
. «in 4 models 


Features: Fits inside pneumatic or 
hydraulic device which it controls. 
Fifteen of them can be combined 
into module, with one supply line, 


one exhaust. Quick-opening. Posi- 
tive dead-seal closing. Built-in 
quick-exhaust. May be used in 
heavy-duty service. Eliminates 
plumbing. Saves weight. Reduces 
assembly work. Speeds production. 
Simplifies design. Actuate manual- 


ly, mechanically, electrically, or by 
pilot. 


Specifications: %” and %” sizes 
are 2-way or 3-way. For continuous 
cycling at speeds to 30,000 an 
hour. 

Humphrey Products Div. 


General Gas Light Co. 
Kalamazoo, Mich. 
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CONDENSATE TRAP 
. . » is electrical 


Designation: ST-4C 


Features: For compressed air sys- 
tems. Unit controls up to four sole- 
noid valves in condensate lines. Re- 
places automatic traps for com- 
pressor intercoolers, aftercoolers, 
and receivers. For air filter traps 
and compressed air line blow- 
downs. Requires almost no mainte- 
nance. 
Elvirso, Inc. 


Buffalo, N. Y. 
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BUILT-IN PUMP 
. . « eliminates mounting, 
couplings, connectors 


Features: Build inner and outer 
geroter and eccentric locator ring 


into housing of mechanism requir- 
ing pumping function. Through- 
bore casting or frame of mecha- 
nism to accommodate locator ring’s 
OD. Provide porting. No mounting 
pads, couplings, connectors, or ac- 
cessory drives. 


Specifications: Handles fluids at 
rates to 100 gpm, pressures to 1000 
psi. 


W. H. Nichols Co. 
Waltham, Mass. 
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For more 
NEW PRODUCT reviews 
turn to page 114 
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NATIONAL BUD UNITIZED 


TRADE MARK 








Flanges, if desired, are available to 
simplify positioning and removal 


National BUD UNITIZED has integral wear ring presenting 
rubber surface to shaft. Wear ring turns with shaft, 
sealing lip is never exposed to damage, cannot score shaft. 


A new unitized oil-seal-and-wear ring that eliminates: 


SHAFT WEAR OR SCORING 
SEPARATE METAL WEAR SLEEVES 
EXPENSIVE SHAFT FINISHES 
COSTLY SHAFT RE-MACHINING 
SEALING LIP INSTALLATION DAMAGE 
SPECIAL INSTALLATION PROCEDURES 


New National BUD UNITIZED seals are now in pro- wear ring, it is almost impossible to install it other 
duction, in a limited range of sizes, for heavy oil and than squarely on the shaft. Expensive shaft finishing 
grease sealing applications — including truck, bus is no longer a necessity, nor is leakage under a metal 
and tractor uses. Still newer BUD UNITIZED seals are wear ring a problem — both thanks to the rubber sur- 
on the way for higher speed automotive and similar face BUD UNITIZED presents to the shaft. 

uses. For complete details or skilled engineering help on 
Changing a National BUD UNITIZED oil seal auto- application of BUD UNITIZED seals, write direct, or 
matically changes the wear sleeve — in one fast, sim- call your National Seal Applications Engineer. You'll 
ple operation. Since the seal has its own integral find him in the Yellow Pages, under Oil Seals. 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 


6013-8 and Downey, California 
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PITMAN ARM 


RAG 
NK 


INTEGRAL LINKAGE system com- 
bines servo valve and steering cyl- 
inder with rod end fastened to frame 
and valve end to drag link. 


4) 
™| 


~ 


A. 


PITMAN ARM 


REMOTE LINKAGE system has 
separate servo valve and cylinder. 
Servo is mounted at most conven- 
ient point with cylinder located for 
maximum thrust. 


COMBINED 
system servo valve controls both cyl- 
inders. When integral unit (bottom) 
extends, remote unit (top) retracts. 


PITMAN ARM 


REMOTE DUAL system uses one 
remote servo valve, offers best pos- 
sible thrust conditions plus consider- 
able installation flexibility. 
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INTEGRAL-REMOTE 


FOR AXLE LOADINGS 1500—128,000 LBS. 


New WickeRs. power Steering systems use 
standard units, offer custom performance 


Performance benefits normally associ- 
ated with custom designs plus the econ- 
omy of standard, production-built 
components are combined in new 
Vickers power steering systems. The cyl- 
inder, servo valve, and pump—key ele- 
ments in the power steering system— 
are always perfectly matched to sys- 
tem needs because Vickers builds the 
complete system. 

Either remote or integral systems can 
be provided for the complete range of 
axle loadings from 1,500 to 128,000 Ibs. 
All vehicles use the same servo valve— 
holding engineering and _ installation 
time to a minimum and reducing inven- 
tory requirements for manufacturers 
building several sizes or types of 
equipment. 

Operating Economy—Systems are de- 
signed for high pressure operation (to 
2000 psi) permitting smaller pumps, 
lines, reservoirs, valves and cylinders to 
be used. Further economy results be- 
cause each basic size of steering unit is 
capable of a wide range of axle load- 
ings. This permits some manufacturers 
to use a single size of steering unit for 
their complete line of vehicles. For ex- 
ample, in a single cylinder installation, 
the Model SC-26 cylinder can be used 
for any axle loading from 16,000 to 
64,000 Ibs. 

Further economy over the life of the 
system results from the minimum num- 
ber of moving parts required by this 
design and from its rugged construction. 
All cylinders are double walled to elimi- 
nate the common hazard of functional 
damage to cylinder walls from flying 
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debris. Exclusive design vane pumps 
last longer, permit easy cold weather 
starting because pumping doesn’t begin 
until after engine fires and comes up 
to speed. 

Complete Responsibility — Both the 
equipment builder and ultimate user 
benefit because Vickers designs and 
builds all system components. In addi- 
tion, a staff of power steering specialists 
is available to work with customers on 
specific development and application 
problems. 

When equipment is being built for 
the export market, worldwide stocks and 
complete interchangeability of all parts 
made in Vickers plants throughout the 
free world offer added benefits. 

More Data — Design advantages, di- 
mensions, ratings, and other data are 
available in Bulletin titled “New Com- 
plete Power Steering Systems.” Write 
for this 20 page Bulletin M5110. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Mobile Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Deperiment 1474 * Detroit 32, Michigan 


Application Engineering Offices: « ATLANTA « CHICAGO 

CINCINNATI « CLEVELAND « DETROIT « HOUSTON « LOS 

ANGELES AREA (E! Segundo) » MINNEAPOLIS « NEW YORK 

AREA (Springfield, NJ.) « PITTSBURGH AREA (Mt. Lebanon) 

PORTLAND, ORE. « ROCHESTER « SAN FRANCISCO AREA 

(Berkeley) « SEATTLE « ST. LOUIS « TULSA 

ALSO SOLD AND SERVICED IN AUSTRALIA, ENGLAND, 

GERMANY & JAPAN 
IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto, 

Montreal & Vancouver 8901 
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Hydraulics 
®Pneumatics 
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What you can get in 
ROTARY 
ACTUATORS 


@ By JACK LOWERY, Associate Editor 


TOOL often overlooked by the hydraulic system de- 

signer is the rotary actuator. It is a device which 
rotates a shaft through a fixed arc, using a source of 
fluid under pressure to power it. The actuator’s output 
torque varies directly with the fluid pressure applied 
to it. It can be used to clamp, feed, turn over, lift, 
transfer, or hold tension. 


@ Actuator Designs—There are three basic types of 
rotary actuators. One has one or more vanes attached 
to the drive shaft. The vanes are sealed in a cylindrical 
chamber and oscillate between stops integral with the 
casing. To rotate the actuator, a differential pressure 
is applied across the vanes. 

Another type has a helix machined in the drive 
shaft meshing with a helix in a piston. As the piston 
moves back and forth, the shaft oscillates. Guide rods 
pass through holes in the piston to keep it from ro- 
tating. 

The third actuator uses a rack, or racks rotating a 
pinion attached to the drive shaft. The racks connect 


to pistons which extend and retract to rotate the 
drive shaft back and forth. 

@ Cushioning—To decelerate the load at the end of 
its stroke, flow from the actuator must be gradually 
reduced. Some actuators have built in cushions that 
are either fixed or adjustable. Deceleration valves are 
also used to give external cushioning. 

@ Speed Control—Angular velocity is regulated by 
flow control valves. The same general rules for cylin- 
ders also apply to rotary actuators. Use a meter-in 
circuit when the load always offers a positive re- 
sistance to flow and a meter-out circuit if the load is 
overhauling or negative. 

@ Bearing Loading—Generally actuator shaft bear- 
ings are not recommended for external radial, thrust, 
or bending loads without special bearing provisions 
being made. Most manufacturers recommended using 
a flexible coupling between the actuator and the load. 


e Rotation—Maximum rotation for a vane type ac- 
tuator is determined by the number of vanes, size of 





ROTARY ACTUATORS 





the vanes, and position of the casing stops. A single 
vane actuator for low torque may have as much as 330 
degrees of rotation. As the number of vanes increases, 
maximum rotation decreases. A helical-spline or rack 
and pinnion type actuator can be used for rotation 
over 360 degrees. 
@ Torque—Output torque for a vane type actuator 
varies directly with the size and number of the vanes, 
and the pressure applied to it. Size of the pistons and 
fluid pressure applied determine output torque for 
rack-and-pinion and helical spline type actuators. 
Special actuators have been made with torque ratings 
as high as 1,400,000 in. lbs. at 1000 psi. 

Most actuators operate on air or oil and can be 
modified for water service. 


SELECT AN ACTUATOR FOR TORQUE AND 
ROTATION ANGLE 





Maximum Torque* 
in.-Ibs/100 psi 


Pressure—psi 


Manufacturer 
Maximum* 
Operating 
Maximum 
Rotation— 
deg 


iS 
- 





s 


BETTIS CORP. Rack & 


Pinion 





CARTER Helical 
CONTROLS INC. Spline 





5 


CLEMCO AERO Single 
PRODUCTS INC. Vane 


Multiple 
Vane 





EX-CELL-O Single 
CORP. Vane 
Double 

Vane 


EE 


FLO-TORK CORP.| Rack & 


Pinion 








HOUDAILLE Single 
INDUSTRIES Vane 
INC. Multiple 
Vane 





ROTO-TORK Single 
MFG. CORP. Vane 


Double 


Vane 





THOMPSON Rack & 
PRODUCTS, Pinion 
MICHIGAN 
DIVISION 
THOMPSON 
RAMO 
WOOLDRIDGE 
INC. 























*Special actuators can be made for higher torque & pressures 








DOUBLE VANE ROTOR gives 100-degree rotation. Sin- 
gle vane design rotates 280 degrees. Seals for vanes and 
shoes are molded, rectangular shaped O-rings. Dowell 
pins hold the shoes in place. Journal bearings are used 
to support the shaft for low torque loads. Roller bear- 
ings are used for higher torques. Actuators are flange, 
foot, or end mounted, operate on air or oil. Ex-Cell-O 
Corporation 
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iY Servo valve 








FIXED CUSHIONS DECELERATE THE ROTOR and 
prevent impact at the end of the stroke. Snubbing oc- 
curs when the rotor blades close off the exhaust port 
near the end of the rotor’s travel. When flow to the 
actuator is reversed, fluid flows through a check valve 
to start rotation in the other direction. Starting torque 
is kept low by using Teflon for dynamic seals. The ac- 
tuator’s manifold type body porting allows flange- 
mounting of servo control valve. Houdaille Industries, 
Ine. 























LARGE OPPOSED PISTONS produce high torque at 
low pressure. A rack, integral with each piston, engages 
a pinion gear in the center of the cylinder. As the pis- 
tons extend and retract, they rotate the pinion gear 
which is integral with the output shaft. The actuator 
produces equal torque in both directions. Piston seals 
are automotive type piston rings. Oil powering the 
actuator lubricates the racks and pinion. Thompson 
Products Michigan Division, Thompson Ramo Woold- 
ridge Inc. 
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MULTIPLE VANES give high 
torque in a small envelope. 
Ports, drilled through the shaft, 
pressure-balance the rotor. Seals 
on the rotor and housing are 
laminated to reduce internal 
leakage and increase efficiency. 
They are made in two sections 
that slide axially on one an- 
other. Their joints are staggered 
so that each joint is sealed by a 
continuous section of the adja- 
: 7 cent seal. Fluid pressure in the 
: NY * : actuator presses the seals ax- 
f : ially and radially against their 














YY S 
| Se NS sealing surfaces. The patented 
/ y Teflon or metal seals have a 
= Z high bulk modulus and do not 

= reduce torsional rigidity or fre- 

4 quency response. This is im- 
portant since these actuators are 
designed for aircraft control sur- 
faces. Clemco Aero Products, 
Inc. 
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OUPUT SHAFT OSCILLATES as the piston moves back & j 








and forth in the cylinder. An internal helix machined 
in the piston meshes with an external helix on the out- 
put shaft. Guide rods pass through holes in the pistons 
to keep it from rotating. The actuator can be stopped 
at any point in its stroke. Its self-locking helix angle Y); 
prevents rotation from external torque loads. This also 
allows the actuator to be positioned with an open-center DOUBLE RACK AND PINION design balances forces 
control valve. Adjustable cushions reduce shock at the rotating the output shaft. All moving parts operate in 
ends of the stroke. Carter Controls Inc. an oil-filled chamber sealed from the operating media. 
Standard O-rings seal the pistons. Tapered roller shaft 
bearings permit some thrust loads on the shaft. A built- 
in relief valve prevents pressure build-up in the gear 
chamber. Ports are SAE standard, straight thread. Flo- 
Tork Corporation 




















bw = WAY - hahaharhachenhabaeabeuheuhen haiti 











ACTUATOR 
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SPRING-RETURN ACTUATOR has adjustable stops. Spring offers fail-safe feature if 
the operating media is interrupted. Its driving rack and pinion gear operate in oil sep- 
arated from the operating media by piston seals. Used fcr valve actuation, the actuator 
can convert a 90-degree, on-off, rotary valve into a pressure regulator or relief valve. 
Stops are not needed on the valve being operated since the actuator has built-in adjust- 
able stops. It operates on air, oil or water and can be made doable-acting by replacing 
the spring chamber with a fluid actuator. Bettis Corp. 
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CRANKSHAPFTS are lifted, lowered, loaded, 
and unloaded by rotary actuators on this auto- 
matic crankshaft turning machine. One actuator 
closes the grips that hold the crankshaft while 
t is lifted from the conveyor. It operates ec- 
entric clamping cams. Another actuator ro- 
tates a pinion which drives a rack to lower the 
crankshaft into machining position. It then 
reverses and raises the grips clear of the tools 
A similar pair of actuators moves the crank- 
shaft to the next machining position 


Saun Gann 
— : 


by an 


Py 





ROLLS OF PAPER for this unwind stand are lifted from the floor and 
swung into position by a rotary actuator. The actuator turns a beam 
which pivots about a bearing at each end. The roll of paper is at- 
tached to pick up arms mounted on the beam. Flow control valves 
govern its speed. Pressure of 900 psi locks the actuator when the roll is 


nm position 





360-DEGREE ROTATION for spraying 
a design on tea cups. The Schweitzer Equip- 
ment Co., Cleveland, Ohio uses a 190-de- 
gree rotary actuator driving through a gear 
box to rotate a tea cup 360 degrees. The 
actuator also rotates a circular mask, 
7" 3 I synchronized with the rotating cup. A de- 

HYDRAULIC DERRICK for ~” . ; sign is sprayed through the mask onto the 

aiiiiie Seudhe aan & enme cup. The actuator is air powered. 

mercially supplied rotary ac- 

tuat to rotate and position 

mast The actuator develops 

54.00 n. Ibs torque at 1500 

ps lt is @ single vane type 

and rotates the mast 220 de- 

grees The derricks are manu- 

factured by Tel-E-Lect Prod- 

ucts, Inc Minneapolis, Minn. 

and are used by telephone 

companies for digging holes . 

and setting telephone and FLOW CONTROL VALVES at each port 

electric poles regulate speed of the actuator in oy 
directions. Roof beams for prefabricated 
house construction are held together for 
temporary nailing in the frame at the 
top. The actuator, through a chain drive, 
rotates the frame 180 degrees which drops 
the beams onto a table where they are 
permanently secured with splice plates. 
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LABORATORY TEST SETUP at Sanders Associates, Inc., 
for a rotary actuator-powered airborne camera mount used 
for scanning. An electro-hydraulic servo valve controls move- 
ment and accurately positions the actuator. A damping valve 
prevents the camera from oscillating due to ove Bea 
disturbances in the system which may have frequencies to 
30 cps. Hydraulic uncoupling maintains a constant angular 
velocity regardless of the relative movement of the mount. 
A pressure switch at each of the actuator's ports de-energizes 
a solenoid valve to bypass oil when the pressure reaches 1000 
psi. The actuator has a torque rating of 42,000 in. Ibs at 
1000 psi differential pressure across it. 


ACTUATOR 
APPLICATIONS 
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VALVE ACTUATOR uses a built-in valve positioner, 
operating on pneumatic force-balance principle, in 
combination with a standard actuator. This throttles or 
positions a 90 degree rotation valve in direct relation 
to 3 to 15 psi instrument air signals. Air pressure of 120 
psi operates the actuator. 


DIE CHANGER TURNTABLE is rotated to three sta- 
tions 120 degrees apart by this rotary actuator. De- 
signers at Loewy-Hydropress first considered an air 
cylinder to rotate the table through a lever. Torque varia- 
tion through the 120-degree angle forced them to 
abandon this design. The second consideration was a 
cylinder-driven rack rotating a pinion gear attached to 
the turntable. This design proved costly and required more 
space than was available. The final design uses 240 
degrees of the available 270-degree stroke of a rotary 
actuator. With a 2:1 reduction gear the turntable ro- 
tates 120 degree. A ratchet and pawl allow rotation in 
one direction only 


TAPE CONTROLLED ACTUATOR bends steel tubing for muffler 
tailpipes. It rotates the bending die shaft in accordance with a signal 
input from punched tape. The actuator operates at 800 psi and 
bends over 750 different tailpipe shapes. 


CORE BOX TURNOVER is done by a 180 degree vane type rotary 
actuator at this station in an automatic foundry line. Cams attached 
to the shaft extension operate deceleration valves cushioning the 
ends of the stroke. 


WORK PIECE TURNOVER on an automotive stamping transfer line 
is done with a vane type rotary actuator. To get controlled de- 
celeration, radial cams rotate with the shaft and trip limit switches 20 
degrees before completion of the 180 degree turnover. The limit 
switches shift the 4-way directional valve to its closed-center position. 
The time it takes to shift the valve is the deceleration time. This de- 
celeration is controlled by the taper of the valve spool lands. 
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Hydraulic coiler reciprocates 


and holds constant tension 


@ By OSCAR MAST, Designer, Technical Office, Kiriat Bialik, Israel 


This article was awarded 
honorable mention in the 
1959 nypRAULIcs & PNEU- 
matics Prize Paper Con- 
test. 


O HOLD constant tension when 
Todas aluminum wire from an 
extrusion press, the coiler’s rotat- 
ing speed must vary according to 
extruding speed. This in turn de- 
pends on billet length, resistance 
to extrusion, and temperature. A 
pressure-compensated pump sup- 
plying the coiler’s fluid motor 
drive keeps pressure—and tension 
—constant regardless of speed. 


e@ Coiler Rotates—The ROTA- 
TION pump supplies fluid to the 
hydraulic motor which drives the 
coiler through a splined shaft. 
The extruded wire must be kept 
under tension as it winds on the 
coiler. But the coiler’s pulling 
force cannot exceed (the yield 
stress of the hot aluminum) x (the 
wire area). A radial piston pump 
was designed to coil wire of vari- 
ous diameters. Its rotor spring can 
be adjusted to vary the pump’s 
maximum delivery. Here’s how the 
pump’s pressure-compensated fea- 
ture keeps constant tension in the 
coiler. 

Suppose one part of the billet 
extrudes faster than the previous 
section. This briefly reduces the 
amount of torque required by the fluid motor, and 
line pressure drops. To maintain constant tension in 
the wire, the coiler and motor must rotate faster, re- 
quiring greater pump delivery. The compensator senses 
the reduced pressure and moves the pump rotor to 
increase delivery. This increases motor speed to take 
up slack in the extruded wire. The pump then main- 
tains the delivery to hold this tension. 

After each extrusion cycle, a mechanical detent 
stops the coiler, so no relief and replenishing com- 
ponents are necessary for the hydraulic motor. Also, 
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COILER CIRCUIT rotates and reciprocates a reel to wind up '/g" to '/," diameter, 
hot, extruded, aluminum wire. Pressure-compensated pump keeps tension constant re- 
gardless of extruding speed. 


because of low torque and speed requirements, the 
hydraulic motor is small, and its inertia is not sig- 
nificant during stopping. 

@ Coiler Reciprocates—A separate, fixed displace- 
ment pump actuates the coiler cylinder which con- 
tinuously reciprocates the rotating coiler. The rate of 
reciprocation is controlled by metering-out valves in 
both lines. The stop valve unloads pump flow when 
the coiler stops. Its solenoid is energized when the 
wire is completely wound on the coiler and the rotor 
of the rotation pump centers. vvv 





Cylinder 


and valve 


design 


smooths truck operation 


@ By RUSSELL W. HENKE, The Heil Company, Milwaukee, Wisc. 


HE TELESCOPIC hoist shown mounted on an off- 
T the highway, ore hauling truck was developed spe- 
cifically for this rugged service. Because of the high 
dump angle of the body, its center of gravity fre- 
quently goes over-center, that is, beyond the hinge 
point, and it is necessary to pull it back over center. 
lo do this, the first stage of the telescopic hoist was 
made double acting to retract the outer sleeve. 

This doubling-acting first stage produced an un- 
usual situation because of operating conditions. After 
dumping their load of ore, drivers frequently drove 
off with the body up, or on the way down. Because 
of the rough terrain these trucks operate over, the 
body would bounce up and down as the wheels hit 
holes or hummocks. This imposed impact loads on the 


hoist. Because of the area differential across the first 
section of pull down sleeve, extremely high pressures 
were built up between the outer cylinder and first 
sleeve—sufficiently high to bell-out the outer cylinder 
and prevent the hoist from operating. This problem 
was eliminated by connecting a pressure relief valve 
set at 1500 psi in the line to the upper port. Excess 
pressure build-up due to impact bypasses over the 
relief valve back to tank. 

To cushion the fall of the body as it returns to 
horizontal after dumping its load, a check valve and 
orifice are in the inlet port at the bottom of the cyl- 
inder. Inlet oil freely enters the cylinder as it ex- 
tends; return oil must pass out through the orifice as 
the body falls, slowing its descent. vvv 





A SPECIAL, 4-POSITION CONTROL valve 
s manifolded to the oil reservoir. This valve pro- 
vides: raise, hold, lower, and a special float 
position. It is spring centered for the raise, 
hold and lower positions, but detented for the 
float position. In the latter position everything 
is floated except the pull-down port of the first 
staae 

The float position saves power and pump 
wear. The driver holds the valve in lower 
position until the double-action has pulled- 
down the outer sleeve completely. Then the 
body will no longer be over-center. Then he 
moves the valve to float; the body continues 
to lower by gravity; and the pump unloads to 
tank. Otherwise pump delivery would have to 
flow over the 1300-psi relief valve as long as 
































the valve remained in the lower position. 
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MOUNTING OF THE HOIST and reservoir on the truck is THE SYSTEM IS PRESSURIZED by a 40-gpm pump driven 


shown. The control valve is manifolded to the reservoir. A heavy by a power take-off. Relief valve setting normally is 1300 psi 


gage shield protects the hoist from rocks, mud, and earth. although the system can operate at 2000 psi. 
A 100-mesh, suction filter is in the reservoir. All hoses are 

2-wire braid. Connections are 4-bolt, split flange or SAE, 

straight thread. There are no pipe threads in the system. 





SNUBBING IS NEEDED to reduce the 
jolt when impact loads tend to pull the 
cylinders out. With this type of truck the 
load sometimes sticks in the body and 
suddenly falls onto the scoop end of the 
body as it nears the top of its dump 
angle. Several tons of ore falling onto the 
duck tail of the body subjects the hoist 
cylinders to high impact loads, The two 
cylinder sleeves have ball checks and 
orifices built in. This allows free flow 
of oil up into the sleeves when the hoist 
extends, but restricts flow out of the 
space between the inner and outer 
sleeves when the inner sleeve is pulled 
out by the load. Oil is forced through 
the inner sleeve orifice which builds up 
a controlled back pressure and prevents 
an impact load from suddenly pulling 
the sleeve out and damaging the hoist. 

When the hoist retracts, the ball 
checks require the oil to flow through the 
sleeve orifices. This slows the descent of 
the sleeves. 

The mounting bearings at each end 
of hoist have spherical bearings held in 
place by retaining rings. 





















































This three part article is a primer on electrohydraulic servo systems. 

Part | which appeared in the June issue discusses types of servo valves 

and what they can do. Part 2 below is a review of important considerations 

in designing servosystems and shows typical applications. In the October issue, 
Part 3 will outline design requirements on specific systems and tell how 

they were met with electrohydraulic servo systems. 


Electrohydraulic servovalves 
in industry 


@ By HARVARD B. KOLM, Manager, Industrial Division, Moog Servocontrols, East Aurora, N. Y. 


PART 2—APPLICATION OF SERVOVALVES 


LOW CONTROL servovalves meet the requirements 
of most electrohydraulic systems. Other types of 

servovalves are used only where special conditions 
require them. 

Electrohydraulic servovalves are used primarily in 
feedback control systems and occasionally for open 
loop control. In feedback control (or servocontrol sys- 
tems) a controlled output is continuously compared 
with a command signal representing the desired con- 
dition. The difference between these two is represented 
by an error signal which is amplified to actuate the 
servovalve. The servovalve actuates the output element 
in a direction to reduce the error. Flow from the 
servovalve continues until the error signal is reduced 
to zero. Because of the integrating feature of the servo- 
valve and actuator combination, positional accuracy 
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TYPICAL electrohydraulic servocontrol loop. 


A typical electrohydraulic servocontrol loop con- 
sists of an electronic amplifier, an actuator such as a 
cylinder or fluid motor, a feedback transducer or trans- 
ducers and the servovalve. A source of electrical en- 
ergy supplies the amplifier and transducers. Hydraulic 
power is connected to the servovalve. 


e@ Servosystem Accuracy—Control system, steady- 
state accuracy is limited primarily by accuracy of the 
feedback transducer. Because some applications re- 
quire greater accuracies than any single transducer, 
multiple transducers must be used, each covering suc- 
cessively smaller ranges. It is common today to use 








MULTISPEED synchros give accurate position feedback. 
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multi-speed synchros as feedback transducers. Several 
synchros are attached to the output member through 
different gear ratios. Another method is to use po- 
tentiometers or linear transformers for coarse control 
and then switch to an accurate inductive device such 
as an inductosyn, for fine control. 

Additional factors which can influence accuracy of 
an electrohydraulic control system are system gain, 
type of controller and others. For example, dynamic 
lags in the system have an influence on positional ac- 
curacy of the output member during movement. The 
nature of the load can influence fidelity of the system. 
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Command 
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SYSTEM DYNAMIC lags influence positional accuracy. 


A device which has high static friction requires very 
high loop gains to minimize errors. Changes in en- 
vironmental conditions applied to the control system, 
such as temperature and supply pressure, tend to in- 
fluence accuracy. Fortunately, these influences are now 
minor. 


@ Servosystem Performance—In addition to ac- 
curacy, performance characteristics such as dynamic 
response and stability must also be considered in de- 











TACCELERAT ON }- 


POSITION CONTROL system with multiple feedbacks. 











signing servosystems. To satisfy all system require- 
ments simultaneously, multiple feedback loops or net- 
work wompensation may be required. In position con- 
trol systems, it is quite common to use velocity feed- 
back from a tachometer or velocity generator in addi- 
tion to feedback from the prime position transducer. 
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Acceleration feedback is also used sometimes. Al- 
though servo stability and dynamic response cannot 
be fully covered in this presentation of fundamentals, 
it can be stated that electrohydraulic servocontrol 
systems give the highest degree of dynamic response 
known to today’s technology. 

Input is generally one of three types. The first is a 
constant input reference signal commanding a fixed 
output despite disturbing influences on the output 
variable. The second is to produce a sequence of fixed 
outputs, usually varied with respect to time. Here, only 
the discrete outputs are of importance; the means of 
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Sequenced fixed inputs 


Constant input valve 
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Continuously variable input 


SERVOSYSTEM INPUT may be either constant, sequenced, or 


continuously variable. 


getting from one to another is not important. The 
third type of input controls the output variable con- 
tinuously. Performance of the control system using this 
type of input must be good enough to minimize errors 
during static and dynamic conditions. 

Three basic types of control systems are position 
control, velocity control and force control. 


POSITION CONTROL 
SYSTEMS 


The most common application for electrohydraulic 
servovalves is in position servocontrol systems. Typi- 
cal applications are for positioning the cutting head 
on a machine tool; controlling edge position of metal 
sheets, paper, or textiles; tilt control on road graders; 
and hydraulic press brakes. 


e@ Fixed Position Control—These maintain the con- 
trol at a constant value. Output position must remain 
fixed despite load disturbances. The most important 
performance consideration is the response of output 
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— 
A CUTTING TOO*% may need fixed position control. 


position in the presence of load disturbances. A typical 
example of a fixed position control system is a tilt 
control of a hydraulic press brake. 


@ Point-To-Point Position Control—The most 
common industrial application of electrohydraulics is 
point-to-point position control systems associated with 
numerically controlled machine tools. Two axis servo- 
control systems position the workpiece under the tool. 


POINT-TO-POINT control may be used for programmed drilling 


of many holes 


Less sophisticated controls control the cutting tool’s 
feed rate and penetration depth. In some cases, the 
workpiece is held and the tool spindle moves. In 
general, the exact path from point to point is unim- 
portant. Positional accuracy of each point, and high 
speed between points are most important. 


@ Variahle Position Control—Machine tool tracer 
systems are examples of variable position control sys- 
tems. The command input to the control varies con- 
tinually and the output follows closely. Although there 
is often a velocity lag, it can be compensated for in 
the template used for the variable input. 

lhe input signal in a tracer control system is usu- 
ally generated by an electrical position transducer 
which measures displacement of a template represent- 
ing the normal displacement of the cutting motion. 
Continuous type numerically controlled machine tools 
require an electrohydraulic servo which can follow 
a variable command input. The input in this case is 


CONTOUR MACHINING is an example of variable position 


control. 


generated electrically by a computer in response to 
information stored on a magnetic tape or punchtape. 


VELOCITY CONTROL 
SYSTEMS _ 


od Velocity, or feed rate, control systems are similar 
to position control systems except that a velocity trans- 
ducer or tachometer is used for primary feedback in 
place of a position transducer. Sometimes the feed- 
back transducer can be omitted and speed can be 
controlled in a simple, open-loop manner. Speed is 
then assumed to be directly proportional to the magni- 
tude of the electrical command signal into the servo- 


ae 


valve. 


@ Constant Speed Control—A common speed con- 
trol application of electrohydraulics is for keeping 
constant output speed in a drive which has variable 
input speeds. Such constant speed drives are used for 
driving a-c generators which require precise frequency 
control. A similar application is on steam turbines 
where turbine and connected generator speed must re- 
main constant during sharp load disturbances. An- 
other application is in winding processes where speed 


Approach velocity w 47 constant 
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CONSTANT WEB SPEED is maintained as material is wound 


up on reel. 
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COMMERCIAL 
SERIES 15...MODEL H 


High pressure 
shaft seai 





Low pressure 
shaft seal 
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drive shaft 





Outboard bearing 








*“O” ring seals 





Patented 
wear plates 
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driven gears 
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Heavy duty gear bearings 


A Remarkable New Fluid Power Pump 


COMMERCIAL presents the new, Series 15H fluid power 
pump —a logical extension of its Series 36H line which 
has received such outstanding acceptance. This small 
powerhouse possesses all the proven basic features of 
the larger COMMERCIAL fixed displacement gear pump 
but is designed for those applications where flow require- 
ments are less. The Series 15H is made in %”, %”, 1”, 
1%”, 14%”, 134” and 2” gear widths and covers a delivery 
range from 3 to 15 gpm at 1200 rpm. It is recommended 
for continuous duty operation at pressures up to 2000 psi 
— at speeds up to 2400 rpm. Volumetric and mechanical 
efficiency rate over 90%. 1SH pumps are available for 
flange or pad mountings of many styles and can be fur- 
nished with ports to accept tapered thread, straight thread 
or SAE split flange fittings. 


High performance for keeps 
Perfect alignment is “built in” these pumps because of 





INTERNAL PARTS ARRANGEMENT 
































B-“O"'ring seal C-bearing outer race 
F-floating thrust plate G-gear 


D-bearing roller 
H-drive shaft spline 


A-bearing carrier 
E-gear housing 


August, 1960 


their unique basic construction which establishes the 
machining of all parts from one common reference, the 
gear center line. (See drawing. ) 

As shown, gear bearings also act as dowels —outmoded 
dowel pins are eliminated. 


Matched helical gears having mirror finish ground on all 
surfaces contribute to high volumetric efficiency and quiet 
operation. Thus, complete sealing is maintained — tooth 
to tooth and tooth to gear housing. Ruggedness, greater 
load capacity and dampening of unbalanced internal 
loading are assured by using integral gear hubs to serve 
as journals for the pump’s oversize gear bearings. In 
order to meet its own exacting standards, COMMERCIAL 
must, and does, produce its own gears. 





A dynamic seal is maintained between gear faces and 
special bronze alloy gear thrust plates. The entire thrust 
plate “closes in” against the gear face because of pressure 
pocketed behind the plate, thus compensating for any 
wear On its gear contact surface. Because the sealing area 
is confined to a small portion of the contact surface, the 
amount of friction has no appreciable effect on pump 
mechanical efficiency. 





Engineering experience available—personal technical 
service and assistance is yours for the asking. For more 
information write to Commercial Shearing & Stamping 
Company, Dept. A-32, Youngstown 1, Ohio. 





pumps, valves, 
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cylinders, motors shearing & stamping 
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of a material winding on a spool is held constant by 
adjusting the spool speeds as the diameter of the mate- 


rial increases. 


@ Feed Rate Control—Certain applications on ma- 
chine tools require varying feed rate with other vari- 
ables such as stroke to compensate for changing di- 
ameter on a turning operation, increased thickness, or 








Feedrate 





FEEDRATE CONTROL is required on some machine tool opera- 


tions. 


size of cut. Changes in feedrate may be programmed 
according to time, but they are usually related to posi- 
tion or reaction force on a tool. 


FORCE CONTROL 
SYSTEMS 


Electrohydraulic control systems may also be used 
for applying a precisely controlled variable force or 
torque to a load or test specimen. Using a pressure 
control servovalve, an open loop force control system 
can regulate differential pressure across a load or mo- 
tor in direct proportion to an applied d-c current. 
Usually, however, a feedback system having a force 
or torque transducer is used. Such a system measures 
torque close to the point where it is to be controlled 
and eliminates errors due to friction in the actuator 
or mechanical linkage. 

In systems using feedback, a pressure control or 
flow control servovalve may be used. The latter is 
more common because it has higher pressure gain 


than the pressure control valve and this permits a 
very high degree of accuracy. 


@ Tension Control Systems—Electrohydraulic 
force control systems are commonly used for main- 
taining a constant tension in sheet metal, paper, or 


Constant tension 


CONSTANT TENSION must be maintained in most web proc- 


textiles in rolling or winding operations. Force con- 
trol systems are also ideally suited to tensile testing 
to maintain a constant force regardless of material 
elongation. 


e@ Programmed Force Control—Another applica- 
tion for electrohydraulic force control is structural 


STRUCTURAL TESTING is an application of programmed 


force control. 


testing of fabricated elements like jet aircraft wings. 
A battery of force control systems alternately spaced 
along the length of the wing span apply load distribu- 
tions typical of those found in flight. vvv 





\ man sitting down to design a tape controlled ma- 
chine is immediately confronted with new problems. 
The tape controlled machine is a servo system, from 
tape to tool, Certain well defined design principles 
must be followed. All system parameters must have 
related values to produce stable operation over the 
entire speed range. Servo systems perform according to 
the speed of response of the various elements making up 
the system, and natural frequency is an important char- 
acteristic common to all. Considering the ponderous 
motion of a milling machine table or column during a 
heavy cut, it may seem superfluous to speak of its 


frequency since it appears to be about one cycle a week. 


Gain, Stability, ond Frequency Response in Servo Systems 


disturbing forces in its slow march towards the end 
of the cut. The system must have the stability to resist 
these. Also, its positional accuracy, and the cutter 
path precision are directly related to the overall sys- 
tem gain. Theoretically, the higher the gain, the 
greater the accuracy. This immediately becomes re- 
lated to mechanical design, because the higher the 
natural frequency of the machine parts, the higher 
you can set gain without introducing instability. 


R. K. SEDGWICK, Assistant Chief Engineer, 
Kearney & Trecker Corp. 


National Conference on Industrial Hydraulics, Chicago, 1958 


Nevertheless, a heavy machine part is subject to many 
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IMPERIAL 
Engineering and Data File 


Making instrumentation connections 
with this new, polished-chrome Kwik- 
Connect Coupler is simple and fast. 
No pushing and fumbling with special 
rings or clamps. No complicated mech- 
anisms. It’s a snap! 

Just plug the parts together with a 
slight hand pressure. A unique cam 
action automatically moves the clip and 
locks the coupling in position. Inside, 
the flow is unrestricted through both 
the tube and coupling. 

To uncouple, you simply press the 
spring-loaded clip. This disconnects 
the coupling and instantly seals off the 
flow. The patented shut-off feature is 
available in either the body end or the 
male connector end. 

Other patented design features and 
the use of an “O” ring seal make Im- 
perial’s new Kwik-Connect Coupler a 
completely dependable connection far 
beyond the burst strength of poly- 
ethylene tubing. 


LESS BULK, LESS WEIGHT 


Only two moving parts — far simpler 
in design than ordinary quick couplers. 
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PROBLEM SOLVER 


Kwik-Connect makes systems checking faster, 
easier. ideal for pull-out consoles, test stands, 
panel boards, manifolding — eliminates the 
need for multiple gauges. Mounts on panels 
up to 1” thick. 


Less bulky, lighter in weight. The %4” 
O.D. coupling weighs less than 344 
ounces; the 4%” O.D. coupling, less 
than 2 ounces. More dependable, too, 
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because of a positive safety lock. It’s 
the only quick-connect coupling that 
provides visual proof of a positive 
connection. 

Kwik-Connect Couplers are available 
two ways: tube-to-tube or tube-to-pipe 
thread. Tubing connections are Impe- 
rial Poly-Flo fittings which need only 
be finger-tightened, providing easier 
assembly, faster installation of poly- 
ethylene or other plastic tubing. Uni- 
versal sleeve and nut available for nylon 
and metal tubing. Couplers fit bulk- 
heads up to 1” thick. 


WRITE TODAY 
for 

Bulletin 3119 
giving 
complete 
information, 


THE IMPERIAL BRASS MANUFACTURING CO, 
Dept. AH-80, 6300 West Howerd Street 
Chicago 48, Iiinols 
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3-WAY SOLENOID VALVES shift ac- 
tuator into one of three positions. With 
both solenoids de-energized pressure to 
the area between the two sleeves holds 
the actuator centered. The valve spools 
are small and travel a short distance. 
This makes the actuator act fast. 


Linear hydraulic actuators 
operate clutches and brakes 
and shift gears to change 

tool feeds and table speeds on 
this vertical turret-lathe. 

The clutching and braking 
actuators have built-in 

solenoid control valves with 
small spools for fast 

shifting. The spools’ differential 
areas return them fast when 


the solenoids de-energize. 
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Bottom sleeve 


.88 sq. in. 





3-position 
actuators shift 


e By CLAUDE GRINAGE, Engineer, 


obtained on this vertical turret lathe by hydrau- 
lically actuating clutches and brakes, and shifting 
gears. Standard 4-way solenoid valves control actua- 
tors for changing table rpm. Special 3-position actua- 
tors with built in 3-way solenoid valves control tool 
feed direction. They are designed for rapid movement. 
@ Actuator Design—<A piston and two sliding 
sleeves shift the actuator into one of three positions. 
Two 3-way valves are built into a manifold at the 
head end of the actuator. With both solenoids de- 
energized, the head and rod ends of the actuator are 
connected to tank. System pressure between the two 


Ta ENTY table speeds and sixteen tool feed rates are 
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SPECIAL VALVE-IN-HEAD ACTUATORS mount on manifolds 
at the top of the valve cabinet. They shift clutches and brakes 
in the gear box behind the cabinet. Standard control valves 
below, operate cylinders that shift gears for changing table rpm. 


lathe gears 


The Bullard Co., Bridgeport, Conn. 


sleeves centers the piston rod. When one of the sole- 
noids energizes, oil flows to the head or rod end, ex- 
tending or retracting the piston. A relief valve main- 
tains a constant system pressure of 500 psi. 

System pressure acts on an area of 2.074 sq. in. to 
extend the actuator piston. This force is opposed by 
system pressure on a 1.08 sq. in. area between the 
two sleeves. Therefore, the effective area extending the 
actuator is 1 sq. in. With 500 psi system pressure, 
actuator force is 500 lbs. The actuator developes a 
force of approximately 400 lbs when it retracts be- 
cause the effective area is reduced by the area of the 


piston rod. vvv 
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SELF-LOCK 


Cut-aways show 
exclusive internal 
tube support and 
collet gripping 
action that 
prevents 
blow-outs 

and 

pull-outs. 


® Blow-Out & Pull-Out Proof 

® Positive, Leakproof Seal 

® Easy To Assemble 

® Complete Range of Shapes & Sizes 


The new line of FLODAR SELF-LOCK fittings 
guarantees safe, reliable nylon and other plastic 
tube systems. This unique line of fittings can be 
used on any fluid system — hydraulic, pneu- 
matic lubrication, instrumentation or chemical 
processing. 
Two exclusive SELF-LOCK features assure pro- 
tection against blow-outs and pull-outs: 
Internal Tube Support— prevents collapse of 
the tube as the fitting is tightened. 
Precision Steel Sleeve_— holds the tube securely 
in position with collet fingers that grip the 
outside of the tube. 
SPECIFICATIONS 
The FLODAR SELF-LOCK fitting is available for 
both type “T” thin wall and type “H” heavy wall 
tube — sizes 4” to 4”. All standard shapes avail- 
able in steel, brass, aluminum and stainless steel. 


Get Immediate Delivery 
From Local Stock! 


Write for your copy of this new 


SELF-LOCK catalog! hee. = 


* “— 


FLODAR Corp. 


Circle 42 on Time-Saver Card 





Volume of air dissolved - m- 


PETROLEUM BASE FLUID 


*» @® § AW. 


a 








5 “10 1S 
Time under pressure -hrs * ». 


WATER BASE FLUID 








Measuring air solubility 
in hydraulic fluid 


@ By W. E. MacKENZIE and J. SMITH, Aeronautical Materials Laboratory, 


Naval Air Material Center, Philadelphia, Pa. 


IR DISSOLVED in hydraulic fluids under pressure 
A i as foam in reservoirs, accumulators, 
lines, and other components of the hydraulic system. 
It cuts down performance because of pump cavitation, 
and poor response. To aid those designing equipment 
to minimize dissolved air content and permit releasing 
it safely, the Aeronautical Materials Laboratory 
tested petroleum base fluids and fire-resistant fluids 
at various pressures, times, and temperatures. 

\ mixture of air and a measured amount of the flu- 
id under test was held under pressure in the air side 
of a piston accumulator. At the end of the test, undis- 
solved air was released from the accumulator and the 
test fluid with dissolved air was discharged into a 
flask. Further processing of the fluid in the flask per- 
mitted reading volume of air in a burette attached 
to the flask. Most tests were run for 24 hours, but one 
test was run for 4 months at 2000 psi to determine 
actual equilibrium conditions. The results showed al- 
most 50% (461 ml air in 1000 ml 
fluid) . 


s released 


solution of air 


e How Fluids Compare—After testing various 
petroleum base fluids and water base, fire-resistant 


fluids, we found that the water base types absorbed 


more air than petroleum types. A dissolved air con- 
tent from 2% to 8% may be expected during normal 
operating conditions with water base fluid. Equipment 
should be designed for this 8% air content plus a 
200% safety factor for abnormal operations. Pe- 
troleum oils with an expected 2% dissolved air con- 
tent would still be operable in such a system. 


e Air Analysis—One interesting sidelight is that an 
analysis of the dissolved air showed an oxygen en- 
richment. It should be emphasized here that air is not 
a chemical compound, but a mixture of gases, each 
having its own characteristics of solubility. Normally, 
atmospheric air is approximately 21% oxygen, 78% 
nitrogen, and the balance trace gases. When we an- 
alyzed samples of the liberated gases, they showed an 
increased oxygen content according to time under 
pressure in the test. Concentrations of over 30% 
were reached. This is important in correlating bench 
tests with actual service conditions, because the bench 
tests were run at atmospheric pressure. 

Testing so far has been done at room temperature. 


Future tests are planned at higher temperatures to 
220F. vvv 
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~ OW .. Select 


flexible couplings by SHAFT SIZES 


new 
shaft-rated 


™ 


COUPLINGS 
give you 
slower cost 


*bearing and shaft 
protection 


quick, 
easy selection and 
installation 


*Hi-Cap means HIGH CAPACITY 


All working parts are heat treated steel, and 
hardened to provide greater resistance 
to wear, longer service life. 


@ DIAMOND 

Hi-Cap couplings are 

available in Finished-Bore 

and Taper-Lock to accom- 

modate any shaft diameter 
combination from %" to 6%". 

New Hi-Cap Bulletin No. 1060-C 
gives construction details, specifica- 
tions and prices. WRITE Topay! © _ 
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Copyright 1960 * The trademark Hi-Cap is the property 


Diamond Chain Company, Inc, of Diamond Chain Company, inc. 
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APPLYING ELECTRICAL CONTROLS 


PART 1-Why solenoids burn out-JUNE 1960 


Part 2—Sequence malfunctions 


PART 3 -Relay circuitry- OCTOBER 1960 


e@ By D. FITZPATRICK, Engineering Department, Allen-Bradley Co., Milwaukee, Wisconstn 


ROBABLY every plant engineer and electrical 

maintenance man has had the maddening experi- 
ence of an electrically controlled machine which worked 
beautifully at first but which became neurotic after 
two weeks or a month. Sometimes such erratic be- 
havior shows up from the very beginning. The ma- 
chine suddenly skips some operations or repeats 
others. Perhaps a shot-pin comes in in the middle of an 
index or transfer. These malfunctions are annoying 
enough when they are consistent, but when they happen 
at random, they can be completely frustrating. 

The first logical attack on such a problem is, to 
check for loose wires. Worn or intermittently slip- 
ping limit switch cams may be the cause. In one case 
which defied solution, it was discovered that the hy- 
draulic system pressure had dropped because of a de- 
fective regulator valve in the accumulator tank. This 
can be particularly annoying on systems which use 
pilot-operated valves 

There are many possible causes of such erratic op- 
eration, but two should be emphasized because they 
frequently do not occur to the maintenance man, al- 
though they are often the culprits. 


@ Cycle Speed-U ps—Sometimes, after a machine 
has been performing satisfactorily for a while, some- 
one gets the bright idea that if it can produce 200 
completely machined “raffet bars” per hour, why not 
speed up the cycle and produce 400? The philosophy 
here is, of course, that if two aspirins are good, twelve 
are better. The difficulty which crops up at this point 
is that increased speed of the machine may result in an 
insufficient time for limit switch actuation. In turn the 
relays associated with a given limit switch fail to pick 
up at times, and the cycle becomes unpredictable. 
Unless the speed, and mechanical actuating condi- 
tions are such that a limit switch is tripped for at 
least 1/5 of a second, there is no real guarantee that 
the associated relay will pick up at all. Though most 
industrial relays pick up within one cycle, the user 


should remember that this is for ideal voltage and 
other conditions. 


@ Overlapped Contacts—Transfer type or make- 
before-break relay contacts are often used in elec- 
trical design. These contacts are also variously referred 
to as overlap or late break. Sometimes they are used 
to prevent a relay race and other times to avoid the 
use of interposing relays. In the circuit of Figure 1 
with the limit switch actuated, relay 2-CR remains 
energized, Otherwise contacts of relay 3-CR will drop 
out 2-CR. Relay 2-CR must have overlapping contacts 
so its normally open contacts close before its nor- 
mally closed contacts open. If this sequence is not 
maintained, a relay race would develop and the actual 
behavior of this particular circuit would be com- 


FIG. 1 RELAY 2-CR REQUIRES OVERLAPPING CONTACTS 
to keep relay 3-CR energized while |-CR drops out and 2-CR 
picks up. 


HYDRAULICS & PNEUMATICS 





NEW 
VOGT 


VALVES 


* 
FORGED STEEL 


INSIDE SCREW 


Bolted Bonnet 


ey ws er lale ee] Me) -) 


VALVES 


my 150-800 Pounds Service 
. 2000 Pounds Cold, W.O.G. 


Available from sto 
thru 2. sizes and in both 


socket weld and screw end 


be CHECK THESE FEATURES 


Forged steel pressure containing parts designed for light weight 
and brute strength. 


Hard faced seats and hardened discs and wedges. 

Spiral wound stainless steel or Monel gaskets to suit trim. 
Extra deep stuffing box for long packing life. 

Dished sure-grip handwheel. 


Write for literature Dept. 24A-FAH 
HENRY VOGT MACHINE CO., LOUISVILLE, KY. 
SALES OFFICES 


New York, Chicago, Cleveland, Dallas, Camden, N.J., 
St. Lowis, Charleston, W.Va., Cincinnoti 
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SEQUENCE MALFUNCTIONS 





pletely unpredictable. Because of inrush currents and 
other factors, the circuit might function satisfactorily 
seven times out of ten, even without overlapped con- 
tacts but one cannot play these odds in designing an 
industrial control system. Hence, the overlap contacts. 
Why then, even with an overlapped pair, may such a 
circuit suddenly become erratic in its operation? 

One obvious possibility is that after a considerable 
number of operations, the contacts in question be- 
come physically disarranged so that they are no 
longer actually overlapped. Though this is not possible 
in most industrial relays, it does happen from time 
to time. 

However, the most common cause of strange be- 
havior of overlapped contacts is high control voltage. 
Overvoltage amplifies effects of contact bounce which 
all electro-magnetic switches exhibit to some extent. 
Even under ideal circumstances, any contact will 
bounce on closing. When the relay plunger first seats 
itself, transmitted mechanical forces are usually suf- 
ficient to bounce the contacts open again, sometimes 
several times. No electro-mechanical switch is entirely 
free of this. With an overly high control voltage, these 
bounces become much more severe, both in amplitude 
and number, so that the overlapped contact pair may 
both be open at the same time during such a bounce. 
This, of course, is just what is not wanted. The solu- 
tion is to control voltage within the limit specified by 


FIG. 2 USING AN ADDITIONAL RELAY, 4-CR, eliminates 
need for overlapping contacts on relay 2-CR. This avoids trouble 
caused by improper operation of overlapped contacts or con- 
tact bounce caused by overly high control voltage. 


However, voltage regulation in a plant sometimes 
makes this adjustment difficult and an extra relay, 


4-CR. will have to be connected. This is illustrated in 
vvyv 


“SELF-ALIGNING 
ROD END COUPLER 


e Reduces cylinder bearing wear caused 
by side loads and binding 


the National Electrical Manufacturers Association. 














Spherical movement (on push 
only) and axlal movement provide 
precision alignment between cyl- 
inder and machine. Couplers 
shipped with .002” clearance be- 
tween floating head and shoulder 
of retaining nut. 


e Compensates for machinery deflection 
due to weight shifts 


@ Saves cost and time of custom-designing 
special assemblies 


/ SPHERICAL 
| ox———as : 
e Allows greater machinery tolerances 





e Simplifies machine installation, either 
OEM or on the job 


e Fits all air and hydraulic cylinders built 
to industry standards 


e Male or female couplings. Female thread 
mates with standard style No. 2 cylinder 
piston rods 


e Immediate delivery from stock of cou- 
plers for %,1, 1%, 1%, 2, and 2%-inch 
diameter rods. Also available for 3, 3%, 
4%, and 54-inch rods. 


5601 PIKE ROAD, ROCKFORD, ILLINOIS manufacturers of: high- and low-pressure hydraulic cylinders * heavy-duty air 
cylinders * adjustable-stroke cylinders * dispensing cylinders © intensifiers * single-acting cylinders * booster cylinders 
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wHo sut REULAND 


WOULD 


OFFER AN 


HONOR SYSTEM 





MOTOR SERVICE POLICY? 


15-Year-Old Service Policy Takes the Word Of Any Local Electric Motor Service Shop of Your Choice 


Here is another indication of Reuland quality...and the 
extent to which our company stands behind its products. 
It is based on a trust in people, and a trust in Reuland 
workmanship. It has met the test of time, and captured 
the acclaim of Original Equipment Manufacturers... 
and their customers. 

Whether your company is an O.E.M., or a User, the 
Reuland Honor System Service Policy can be your pass- 
port to uninterrupted machine operation. If you are tired 


of delays while service responsibility is determined... 
if you would like to talk to a motor company that can 
look you straight in the eye and be measured, your 
experience with Reuland could be a revelation. 

A free copy is available on request. Explains the 
simple steps to take. Shows how Reuland’s unique 
philosophy of doing business permits it to offer the indus- 
try’s only Honor System Service Policy! All company 
Officials should have a copy. We’ll mail yours promptly. 
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...allin lightweight aluminum frames! 


REULAND 





i 


MODERN POWER FOR MODERN DAY PRODUCTS 


MOTORS <i> 


~ HONOR syYSsTEM 
MOTOR service POLICY 


wy 
REVLANO c.ecTRic compe 


REULAND ELECTRIC COMPANY 
WESTERN DIVISION: Alhambra, California 
EASTERN DIVISION: Howell, Michigan 
Distributors in all Principal Cities 

For important Reuland Engineering data 


refer to Sweet’s 1959 
Product Design File, section 5a 
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Press safety 
standard 


@ By JOHN F. ROSENCRANS 
Bowser, Inc., Fort Wayne, Ind. 


CRANK-FLYWHEEL type mechanical press must 

complete its punch cycle each time the clutch is 
engaged. The ram can’t be stopped once the cycle be- 
gins. Many precautions must be taken to prevent en- 
gaging the clutch accidentally. 

An air cylinder engages the clutch on most presses. 
The pneumatic circuit must have safety features which 
prevent repeating or cycling if the operator ties down 
either hand valve. 

The pneumatic system on this press meets all these 
requirements and uses standard components. The 
syster also coordinates an automatic die transfer with 

AIR CONTROL CIRCUIT installed on this mechanical punch the press cycle. 


press uses standard components. This circuit prevents accidental 
cycling and requires the operator to press two hand valves to @ Separate Pilot Circuit—A pressure reducing 


a Sapee valve supplies 40-psi air to the pilot circuit. This cir- 
cuit controls a double-diaphragm-operated, 2-position, 
4-way valve that extends and retracts the die trans- 
fer cylinder. Retracting this cylinder initiates the 
press cycle. 

At the beginning of the cycle, the die is fully ex- 
tended for loading. Two 3-way valves are hand oper- 
ated simultaneously to retract the die transfer cylinder 
and start the press cycle. 

A cutout valve installed between the two hand 
valves prevents cycling the press with either of the 
hand valves held in their open position. The cutout 
valve allows a fixed quantity of air to pass on each 
cycle. When a set amount of air passes through the 
valve, it cuts out. Additional air can’t pass until the 
air exhausts on both sides of the valve. The hand valve 
on each side of the cutout valve must exhaust before 
another cycle can start. 

At the completion of the cycle, a cam mounted on 
the crankshaft actuates a 2-position 3-way valve in the 
pilot circuit. This valve shifts the die transfer cyl- 


; 
7 
a 


CAMS ATTACHED TO THE PRESS CRANKSHAFT, CLUTCH OPERATING CYLINDER and valve assembly pre- 

actuate valves to extend the dies to loading position vents repeat or accidental cycling. Air applied to the valve 

and exhaust the clutch operating cylinder at the end actuator shifts the trip bar through a right angle lever. The trip 

of the cycle. bar pushes the clutch cylinder valve actuator, opening the valve 
and directing air to the clutch cylinder. When the clutch cylinder 
retracts to engage the clutch, an extension on its rod pushes 
the trip bar off the valve actuator. The check valve holds 
pressure on the clutch cylinder until a cam on the crankshaft 
rides off the cycle stop valve, exhausting the cylinder. The 
clutch can't be engaged again until the cam closes the cycle 
stop valve. Courtesy A. Schrader's Son, Division of Scovill Mfg. 
Co., Inc. 
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circuit uses 
pneumatic components 
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The RECOMMENDED 
PRESCRIPTION for 


CURING MOISTURE...DIRT 
and LUBRICATION PROBLEMS in 


COMPRESSED AIR LINES 


FILTERS 


COMBINATION ASSEMBLIES 


LUBRICATORS 


AUTO- 
PNEUMATIC 
" CONTROLS 


DRAIN TRAPS 


OPTIONAL WITH THE 
NEW 


NON-SHATTER PLASTIC BOWLS 
Pipe Line Sizes “"—%"—Yo"—%" and 1” 


REPAIR 
REDUCE DOWN TIME costs 
MAINTENANCE 


Awww TOOLS, INC. 


1934 S. KOSTNER AVE. @® CHICAGO 23, ILLINOIS 


Catalog 250 


Sent on Request 


DEALERS IN 
PRINCIPAL 


Circle 13 on Time-Saver Card 








| PRESS SAFETY CIRCUIT 


inder control valve returning the die to loading posi- 


| tion. 


| @ Safe Clutch Operation—An adjustable rod, at- 


tached to the die block, shifts a 3-way valve when the 
die reaches pressing position. This valve directs air to 


| the clutch operating mechanism which consists of a 


small actuator that shifts a 3-way valve through a trip 
bar. When the valve shifts, the clutch operating cyl- 
inder retracts, engaging the clutch. The trip bar is 
pushed off the valve actuator by a rod extension on 
the clutch actuating cylinder. This action closes the 3- 
way valve to the clutch cylinder and prevents a re- 
peat cycle. 

When the ram returns after the press stroke, a cam 
attached to the press crankshaft opens a shutoff valve 
exhausting the clutch cylinder. A spring returns the 
cylinder and releases the clutch. 


@ Cam Design—The cams were first made of ply- 
wood so that several shapes could be tried before steel 
cams were made. The cam exhausting the die transfer 
cylinder pilot must allow the pilot to exhaust fully 


-* 


Double diaphragm 
volve 
~ 


Die transfer 
cylinder 


4 


| DIAPHRAGM VALVE shifts to retract the die transfer cylinder 
| and start press cycle. Pilot air at 40 psi is piped to the valve 


through two hand-operated valves and a safety cutout valve. 


| before the cycle ends. Too slow an exhaust may cause 


short cycling and jam the die at the start of the next 
cycle. The clutch exhaust cam is timed so that the 


| clutch does not recycle at the end of its upward stroke. 


The hand valves are placed far enough from the 


_ die to prevent the operator from starting the press 
_ cycle and moving his hands into the path of the ram 
| when it comes down. A thorough safety checkout 


should be given the entire system before the press is 


placed in production. vvv 
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PUMP TEST STAND WITH A FUTURE 
By Robert D. Cameron 


August 1960 
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A lot of time, effort and money goes into the design of a test stand for 
pump development. It has to meet future needs as well as present. Here 
are design details on Bendix's equipment to program a pump through a 
|-minute cycle of speed changes, discharge pressure changes, and flow 


reversals. 


BALL VALVES PERMIT COMPACT FLIGHT ACTUATOR DESIGN 
By W. M. Morrison 


98 


Compact actuator design incorporates poppet type ball valves. As part 
of a flight control servo system, it amplifies input signals from the pilot. 


Hydraulic failure locks the actuator for direct control by the pilot. 


AVIATION NEWS FROM THE FLUID POWER FIELD 


AIRCRAFT COMPONENT DATA 


104 
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EDITORIAL ADVISORY BOARD 


@ Charles H. Cannon Lockheed Aircraft Corp. e H. G. Conway Short Bros. & Harland 
Ltd. @ Howard D. Davis Convair Astronautics @ Kenneth W. Dubois Douglas Aircraft 
Co. @ Grady Gilder, Jr., Chance Vought Aircraft, Inc. @ William E. Mayhew Re- 
public Aviation Corp. @ Ralph E. Middleton Lockheed Aircraft Corp. @ E. T. Raymond 
Boeing Airplane Co. @ John W. Ruttle, Jr. The Martin Co. @ W. F. Talbot Northrop 
Aircraft, Inc. @ Frank Miadinich Grumman Aircraft Engineering Corp. 
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Metallic linear rod sea 
for aircraft actuator 


R&D FACILITIES AVAILABLE Here are a few types of 
power COOK rings now in service 


C. Lee Cook, manufacturer of rings and seals since 
1888, has the unique experience and testing facilities Atomic submarine valve rings @ Wear rings 
to carry out your R & D program on high-tempera- | for atomic surface ship reactors @ Rings for 
ture seals for both cylinders and rods. Recently com- reactor cooling pumps ® Special seals for nu- 
clear aircraft engines © Reactor control rod 
seals @ Special rings for jet engines @ Oil 
seal rings for reciprocating engines @ Hy- 
draulic rings for actuators ® Special rings for 
rocket and missile applications @ Seal rings for 
hydraulic and pneumatic cylinders and presses 
e Rings for high temperature operations (up 
to 2000°F.) ® Special rings for chemical proc- 
essing @ Machined gaskets @ Rings for 
steam turbines. 


pleted contracts have resulted in new concepts of 


seal design, materials compatibility, friction limita- 


6 lt re 


tions and sealing efficiency. 


ANY MATERIAL 


ee Utes 


There’s almost no limit to the materials that can be 
furnished. Here are just a few, currently being used 
by Cook’s Atrtomic Products Division: cast iron, 
bronze, aluminum bronze, high-tin bronze, stainless 
steel (all 300 and 400 series), 17-4 and 17-7 precipi- 
tation-hardening steel, Haynes alloys, carbon, semen 

Nylon, Teflon. bakelite, Titanium. Special coat- Send your blueprints for quotation or 


ings, too, such as chrome and silver, can be supplied. contact us for engineering recommendations 


Sealing pressures since 1888 


| | F Om 7 € PRODUCTS DIVISION 


Cc. LEE COOK company 


Division of Dover Corporation 


930 5S. Eighth $t., Lovisville, Ky. Phone JUniper 7-6783 
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Pump test stand with a future 


@ By ROBERT D. CAMERON 
Superintendent, Engineering Test 
Bendix Aviation Corp., Utica, N. Y. 
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Hydraulic pump design moves ahead 

so fast that test facilities tailored 

for today's developments may have to be 
scrapped tomorrow. But here's a test stand 
with a stretch. Its designers went beyond 
the requirement for a facility 

to check out and qualify a specific 
military pump development, 

to create one that can handle tomorrow's 


high-performance pumps, as well. 





HIGH-TEMPERATURE HYDRAULIC PUMP TEST FACILITY 
was designed to operate with fluids at 700 F and permit 60 
changes of pressure, flow rate and flow direction in each 60- 
second cycle, although present requirements are for 600 F and 
four changes. Graph at left illustrates typical four-change cycle. 


High temperature 
high pressure \ 


enclosure 


Pump compartment 
lemperature 


controlle 
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CLOSED-LOOP FLOW CIRCUIT for 
high-temperature test of aircraft pump 
Original design called for gear pump 
and bypassing relief valve to maintain 
pump replenishing pressure. Designers 
switched to nitrogen pressurizing system 
as no suitable 600 F relief valve was 
standard commercial item. 


T° CREATE a new engine 
driven, aircraft hydraulic con 
e had to 
test facility for pump development 
work and 
tests 


available as 


trol pump, w build a new 


military qualification 


test specifications dic 
should 


pump through a one 


Che pump 
tated that the test stand 
program the 
minute cycie ofl speed changes. 
changes and 
up to 500 hr 
f 600 F and 
imbient temperatures in the pump 
700 F. Rated flow 
4000 psi, 


1650 


discharge pressure 
flow reversals. for 


it fluid temperatures o 


ompartment of 
was to be 9 
100 F. 


gpm at 
and rated speed ot 


rpm 


cooled, 


inlet press. 






































But because aircraft accessory 
design moves ahead so fast, we de- 
cided to build growth po- 
tential into our test facility. The 
equipment we built will operate 
a test pump at 700 F fluid, 800 F 


ambient, and 15 gpm flow. It also 


some 


includes a programmer-timer that 


can vary pump speed, pressure 
and flow direction 60 times in each 
one-minute cycle. The test pro- 
gram may be changed by a simple 
rewiring of the timer-programmer. 

The specific pump for which the 
test facility 
variable-delivery, axial-piston type. 


Basically it consists of a piston- 


was developed is a 


element and an ex- 
ternally- system 
which is powered by an internal 


type pump 
actuated servo 


gear pump. The output volume 


and direction of flow are deter- 
mined by the position of a tilt 
block against which the pistons 


ride. Position of the tilt block is 


controlled from an external source, 
through the pump’s internal servo 
system. 

The test facility 
basic flow circuit—a “closed loop” 
oil-circulating system; a shuttle 
valve test segment to test the 
pump’s integral shuttle valves; an 
external set-up to control the pump 
stroke; the programmer-timer; 
and instrumentation. 


consists of a 


@ Closed Loop Flow Circuit 

Let’s trace the closed loop oil 
circulating system. The numbers 
in parenthesis refer to the hy- 
draulic circuit diagram. 

Starting at the “head” port of 
the test pump, we come first to a 
check valve network (1), which 
maintains the same direction of 
flow in the loop for any direction 
of flow from the pump. On either 
side of the network are high-pres- 
sure, high-temperature filters, to 
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~ Nitrogen pressure 
source-, 








adjusted 
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f ttle valve bleed flow 
; (turbine) meter 


protect the stand if the pump fails 
and to protect the pump in case of 
test stand contamination or failure. 

In the outlet line of the check 
valve network are high and low 
flow turbine-type meters (2), to 
cover the 0.3 to 15 gpm range. A 
manual signal or automatic signal 
from the programmer-timer will 
close the bypass diaphragm con- 
trol valve which is in parallel with 
the low-flow meter, diverting the 
entire flow through this meter 
when rate is below 1 gpm. Above 
l gpm, the bypass valve is open 
and the high-rate meter measures 
the flow. 

The discharge pressure control 
network (3) consists of three, nor- 
mally open, diaphragm control 
valves (X,Y,Z) in parallel. Each 
is in series with a manually con- 
trolled orifice valve. The pro- 
grammer-timer, by closing or 
opening the diaphragm valves in 
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PROGRAMMER-TIMER controls pump test cycle. The cycle can be 


varied by simple rewiring of this section. 


proper sequence, will expose the 
pump to different pressures. 

To provide constant pump load- 
ing under the changing flow con- 
ditions encountered during two 
portions of the cycle set up for 
the pump we've been talking about, 
two legs of the pressure control 
network are supplied with 3:1 
head-to-rod area ratio pistons. The 
pump flow is connected to the 
rod side and a nitrogen pressure 
source to the head side. With the 
nitrogen loading pressure and the 
downstream orifice valve properly 
set, pump flow that is greater than 
the orifice valve can handle will 
accumulate in the rod end of the 
loading piston. When the load is 
switched to the next portion of the 
cycle, the piston will unload it- 
self of oil through the orifice valve 
into the main flow loop. 

A nitrogen-buffered expansion 
tank (4), downstream of the ori- 


fice valve, absorbs the excess flow 
into the loop when the pistons 
unload, and supplies oil to the in- 
let of the test pump when the pis- 
tons absorbs oil from the loop. 

The loop system includes two 
heat exchangers (5): a water- 
cooled exchanger for use primarily 
when tests are performed with 
fluid in the 75 F - 200 F range, 
and an air-cooled exchanger for 
higher operating temperatures, 
where the water coolant would 
steam and boil. The air-cooled 
heat exchanger, being smaller and 
easier to control, is used as a 
temperature trimmer at all temper- 
atures. Both heat exchangers can 
be bypassed to permit the test 
pump’s horsepower to enter the 
fluid and raise it to operating 
temperature faster. 

To maintain and control oil 
temperature over changing flow 
and pressure conditions, the loop 
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expansion tank (4) is fitted with 
low-watt-density, 9 kw electric 
heaters. A high-temperature water- 
cooled pump circulates the oil con- 
tinuously over the heaters at 15 
gpm. This prevents burning and 
coking of the oil and prevents 
temperature stratification in the 
tank, assuring a constant oil inlet 
temperature to the test pump. A 
temperature-sensitive switch cycles 
the electric heaters on and off as 
required, keeping the fluid within 
two degrees of desired tempera- 
tures. 


@ Shuttle Valve Test—To simu- 
late service operation and test 
operation of two integral pump 
shuttle valves, oil is bled from the 
closed loop through an outlet on 
the pump and from an outlet in the 
test stand piping. Both flows are 
measured: from the pump with a 
flowrator-type meter (6A), and 


from the piping with a turbine- 
type meter (6B). The flows are 
then drained into a sump (7), buf- 
fered with nitrogen at 5 psig. A 
transfer pump returns the oil from 
the sump to the nitrogen-pres- 
surized replenishing tank or reser- 
voir (8), which supplies makeup 
oil to replace fluid bled from the 
loop. 

The reservoir, which has the 
same type of oil heating and cir- 
culation system as the expansion 
tank in the closed loop, maintains 
pump pressure and supercharges 
the pump inlet within an adjust- 
able range of 70 psi to 150 psi. 


e@ Pump Stroke Control—Four 
separate pump stroke control lever 
positions are required to program 
a test pump through the one- 
minute cycle specified for the unit. 

Two double-acting hydraulic 
pistons, with actuating rods con- 


nected through a pivoted beam, 
give the four positions. The cable 
connecting the beam to the pump 
stroke control lever can be posi- 
tioned along the beam transversely 
to vary stroke positions. The two 
extreme positions are obtained 
when both piston rods are either 
fully extended or fully retracted; 
the two intermediate positions are 
obtained when one is extended and 
the other retracted, and vice versa. 

The programmer-timer controls 
two four-way valves, which in turn 
control flow of hydraulic fluid to 
the rod side or head side of each 
stroke control piston. 


@ Instrumentation—An oscillo- 
graphic recorder constantly moni- 
tors pump speed, input torque, dis- 

charge flow, and bleed flow. 
Since 14 recording channels are 
available, temperatures, pressures, 
and other functions can also be 
added to the recording set-up. But, 
except in special cases, tempera- 
Continued on page 96 
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PUMP STROKE is controlled by this external circuit. Cable to the test pump's stroke control lever can be moved along pivoted 
beam attached to two double-acting hydraulic pistons, varying the stroke length. Whatever the cable attachment location, four 
different pump stroke lever locations are obtained. 
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Aviation 


There are few industries which, for speed of evolution and 
progress, can be compared with the aircraft industry. The key to this 
rapid growth has been research, and it is in this field that “VSG’ 
variable delivery hydraulic pumps and transmission gears have played 
an important part not only in this country but overseas. 

Test rigs of various kinds both for airframe and jet engine 
development have incorporated ‘VSG’ equipment as being most 
suitable for giving that precise control necessary to simulate the 
required conditions. 

This is just another of the highly varied applications of ‘VSG’ 
which has now been serving modern industry for over fifty years. 


SERVING MODERN INDUSTRY 


Regd Trede Mork 


Distributed in Canada through dealers by 
BRANT-CANADIAN DISTRIBUTORS LTD. 


CONSOLIDATED ENGINES BAWDEN INDUSTRIES LTD. GALBRAITH & SU 
& MACHINERY CO. LTD. 163-181 Sterling Road 1331 W. 6th 


Main Stocks are carried in Montreal and Vancouver 5645 Pare Street Toronto 3, Ont. Vancouver 9, 


Town of Mount Royal, P.O. 


LLEY LTD. 


Avenue, 


B.C. 


VICKERS*ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON SW! 
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Torrance, Calif. 


BUILD ON... 


en 


PIONEERS OF THE THERMAL FRONTIER 


Los Angeles Office: 4203 Spencer St. 
Tel: FRontier 6-1921 


AVIQNIC 
COOLING 


Eastern cooling packs for electronic subsys- 
tems extend operating ranges to altitudes 
where air cooling becomes ineffective. “Black 
box’ designs can be more compact—reliable 
even at five times the speed of sound. 


These liquid cooling systems are completely 
self-contained—provide such components as 
pumps, heat exchangers, air impellers, reser- 
voir, coolant flow and temperature inter- 
locks and similar parts. 


Cooling capacities of existing systems 
range from 1,000 to 22,000 watts dissi- 
pation rates. Eastern cooling packs take 
ambient temperatures from —55°C to 
+55°C in stride, and perform to altitudes 
of 60,000 ft. 


Extensive experience in missile applica- 
tions has enabled Eastern to develop sys- 
tems unusually compact and light as well 
as highly reliable. At the same time, 
Eastern is able to provide at minimum 
cost equipment engineered to a specific 
need by using missile-proved components 
designed to your system configuration. 


Turn to Eastern for space-, weight-, 
and cost-saving solutions to your hottest 
cooling problem. Write for New 
BULLETIN 360. 


liquid cooling units for 50 to 50,000 watts dissipation 


EASTERN 
INDUSTRIES 
INCORPORATED 


100 SKIFF STREET 
HAMDEN 14, CONN, 


\« 
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tures and pressures are monitored 
visually on a 24-station pushbutton 
pyrometer and pressure gages. 

Speed and flow are shown visu- 
ally on panel-mounted meters, in 
addition to being recorded oscillo- 
graphically. 


e@ Component Selection—The 
most important factor influencing 
the design of the test stand was 
the high operating temperature. 

To withstand today’s 600 F 
and tomorrow’s possible 700 F re- 
quirements, we used type 347 
stainless tubing and fittings 
throughout. Since 600 F fluid 
operating temperatures are not 
common as yet, much research and 
study was needed to find suitable 
components, such as check valves, 
flow meters, diaphragm valves, pis- 
tons and pumps. 

Wherever we could, we tried to 
use standard items, but sometimes 
we had to design around com- 
ponents that were not readily ob- 
tainable. For instance, the initial 
design called for the pump re- 
plenishing pressure to be supplied 
by a gear-type pump with a by- 
passing relief valve. Since no suit- 
able relief valve for 600 F was ob- 
tainable as a standard commercial © 
item, we redesigned for the nitro- 
gen pressurized reservoir. 


@ Safety-—Safety of operating 
personnel was a primary consider- 
ation in the design. 

All high-temperature, high-pres- 
sure lines are in an enclosed, in- 
sulated portion of the main test 
stand enclosure. High-pressure 
valves that must be controlled by 
the operator are manipulated by 
extension handles at the control 
panel outside the test stand. 

Each portion of the stand, in- 
cluding the test pump compart- 
ment, is serviced by a manually 
controlled CO, system to smother 
fires. Additional fire protection 
comes from the nitrogen buffering 
in all reservoirs; this not only 
lessens the fire hazard, but also 
prevents oxidation of the oil at 
high temperatures. 

The entire test facility enclosure 
is equipped with an exhaust sys- 
tem to eliminate oil fumes. YY 
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talled ina line between a pressure source and the syste m 
tically detects and signals the existence of a leak. It automati- 
kage. A red light signals the presence of a leak 

cal meter. The LEAKMETER incorporates a timer 


to 5 minutes. 


Model No. Automatic Measurement Range 
Model 400 0.015cc to 80cc per minute 
Model 410 0.0015cc to 8cc per minute 
Model 420 0.00015cc to 0.8cc per minute 


The LEAKMETER is compatible with all common hydraulic fluids 
and fuels. The item under test may be subjected to shock, vibra- 
tion, or temperature, from which the LEAKMETER remains iso- 
lated. The instrument accommodates pressures to 5000 psi 
Jacks are provided for recording or other readout. 


The LEAKMETER consists of an Hydraulic Assembly and an Elec- 
trical Assembly. These may be installed together, or at separate 
locations in the test area. Both are designed for rack mounting. 
Hydraulic connections are made by quick-disconnect fittings 


For Complete Information—or to purchase a LEAKMETER for Immediate Delivery, Write, Wire, or Phone: 


CONVAIR INSTRUMENTS [| CONVAIR, A DIVISION OF GENERAL DYNAMICS CORPORATION 


3595 Frontier Street, San Diego, California 
ACademy 3-1614 


ELECTROMECHANICAL AND MECHANICAL INSTRUMENTS; 
AC AND DC MEASURING DEVICES, TRANSDUCERS. 
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Ball valves 
compact flight actuator design 


@ By W. M. MORRISON, Technical Director, Turner Mfg. Co., Ltd. Wolverhampton, England 


IGHT weight, small size, no 
L sticking or seizing, zero leak- 
age, and easy modification. These 
desirable characteristics are 
achieved through an interesting 
design approach in a line of air- 
craft servocontrol actuators devel- 
oped by French aircraft designer, 
René Leduc. 

Instead of spools or slides, 
Leduc uses a ball valve arrange- 
ment to direct flow of hydraulic 
fluid in his actuators. The balls 
themselves are positioned by an 
axial distributor actuated by an 


axial piston rod. Both are inside 
the cylinder barrel. 

As a result, the actuator is very 
small, can readily be accommo- 
dated in thin wing sections, and 
can be linked very simply to flight 
controls. 

If the main power supply fails, 
the balls seat and provide a per- 
fect seal, with no leakage across 
the valve through the dead zone; 
there is also zero flow during 
steady flight. Since the valve uses 
only a very small amount of hy- 
draulic fluid, control can be had 


from a standby accumulator for 
long periods. 

The ball valve design also makes 
the actuator immune to effects of 
fluid pollution. Seizure and stick- 
ing in high-pressure operation are 
prevented by having adequate 
clearances, and by the use of non- 
extruding rubber-teflon packing 
between the cylinder and piston. 
The actuator’s characteristics can 
be modified by changing the di- 
ameter of the balls. 

Leduc flight control actuators 
are installed in various French 





Bare weight, dry 

Installed weight, dry 
Effective servo-piston area 
Operating pressure 

Force developed at 3000 psi 
Maximum travel 





m4 


Typical Leduc Servo-Control 


Aileron, Control Actuator for $.0. 4050 Vautour Fighter 


Senn mS eee —— — 


25 Ib 6 oz 
29 Ib 3 oz 
2.32 sq. in. 
3000 psi 

6950 Ib 

2.75 +.001 in. 


Effective travel 


Lost travel 


Rate of travel at 3000 psi 


Total stroke control . 
Leakage back to reservoir at rest 


os - FS 
.3.54-3.94 ips 
910-013 in. 








Circle 4 























Where on earth ... or in outer space. ..do you need the 


precision of Tactair valves? Like you, our interest is focused on missiles, 
space vehicles and GSE. As perfectionists, we seek to design the finest hydraulic or pneumatic 
components available anywhere. What is more, we are able to reproduce precision in any 
quantity. Possibly your particular valve problem can be solved with a modification of an ex- 
isting Tactair design. Perhaps it calls for new development. Either way, we would like to talk 
to you about it and we make two promises. One, each job we do is done on a personalized 
basis: engineers working with engineers. Two, every job is backed by our warranty of respon- 
sibility. Both have been Tactair policy for 20 years. We can start with your valve problem 
tomorrow, if you will tell us what you are looking for today. Tactair Valve Division, Aircraft 
Products Company, Bridgeport, Pa. BRoadway 5-1000. . 
? CONTROL, SELECT, BRAKE, RESTRICT, CHECK... with TACTAIS R 


AIRCRAFT PRODUCTS CO. 
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planes, including Leduc’s own ex- 
erimental piggy-back ramjet, the 


Leduc 022. and in the Mystere. 


Nordatlas. 
available, in- 
cluding hydraulic with manual re- 
version, hydraulic locking, and 
electrohydraulic. They can be op- 
erated from 


Trident and 


types 


Vautour, 


Various are 


independent power 


HYDRAULIC OPERATION. Servo control at rest. 


accumulator. The 
actuators are made by Turner 
Manufacturing Co., Ltd., of Great 
Britain. 

Here is how a typical Leduc 
actuator works: 


sources or an 





émergenc Main 


To reservoir 
ccumulotor accumulofor ' 
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{ } Contro! (output) 
1m - end 











Pressure P,, supplied by an 
ource, through the 
left in chamber VT, on 

This is balanced by the 
in chamber | 

i P 


by pass 
servo 
pressure P 


acting on effective 


area 


accumulator 
unit, acts continuously toward the B 
piston area S;. 

of the 


or other energy Chambers | 


chamber E 
locked-in fluid 


S 2 S,. so P 


and |} 
, and chamber I, 


are interconnected through ball valve 
communicates through ball valve B, with 


leading back to the hydraulic reservoir. 
However, in the rest position, ball valves B; and B, are held 
in the closed position by the pressures acting on them. 


HYDRAULIC OPERATION. Inward movement of the control rod. 





Supply from 
by-pass unit 



























































ontrol red 7 
of the 


This opens a shared fluid path to 
and P 


» pressures P 


to the servo-pisten are 


P, x S,) acting to the 


 S, for S.. we 


to move 


distributor 


left. Substituting 


see that tl r 


in (to the equal to (P 


piston raises to 


become equal. to 


(P, x Se) act 


sultant is 


x S,) acting to the right, and the piston moves 
the right as the control red did 

Movement of the servo piston forces fluid from chamber E 
re‘urn to the reservoir. When the pilot stops acting on the 
control rod, ball valve B 


again balance, and the piston comes to rest. 


closes and the forces on S, and S, 
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HYDRAULIC OPERATION. Outward movement of the control rod. 





Supply from 
by-pass unit 
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When the pilot causes control rod T to move out (to the 
left), the tapered portion D of the valve distributor raises ball 
valve B, off its seat, connecting chamber V, with the reservoir 
E. As this entirely relieves pressure P:, the only force acting on 
the piston is (P; x S,), to the left, and the piston again moves 
in the same direction as the control rod. 

The forces causing servo-piston movement in either direction 


are of equal size, and the movement of the piston rod (control 
surface end) is equal to the movement of the control rod (pilot 
end). 

Between the time one ball valve opens and the other closes, 
the distributor piston moves a certain distance with no effect 
on the servo piston. This lost distance can be adjusted by 
changing the diameters of the actuating balls. 


MANUAL OPERATION. Hydraulic supply failure. 
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In the hydraulic operation condition, pressure P; acts on 
the flange of locking plunger F and compresses spring CG. 
When the pressure falls to a predetermined level, the force 
of the compressed spring exceeds the pressure acting on the 
flange. This forces the locking plunger to the left and its 
tapered section A jams the locking balls into a V-groove, 
rigidly connecting the control rod T to the servo piston, so 
the two move as a unit. 

Now, when control rod 7 is pulled out (to the left), 
the fluid in chamber V; is forced into chamber V; through 
ball valve B; (ball valve B, being closed), then through ex- 
ternal lines to the bypass unit, and back to chamber E. The 


fluid circulates in a closed circuit, as indicated by the arrows. 

When the control rod is moved in, the fluid in chamber V, 
is expelled in the lines leading to the bypass unit, from which 
it returns to chamber E£. At the same time, the fluid in cham- 
ber E is forced into chamber V; through ball valve By (B; 
being closed). 

As soon as the hydraulic pressure returns, pressure P; pushes 
locking plunger F to the right, unlocking the piston from the 
control rod, and normal hydraulic operation resumes im- 
mediately. 


Continued on next page 
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DAMPER UNIT 
OPERATION 


Fluid returning to the reservoir after 
leaving the distributor first flows 
through an integral damper unit in the 
actuator. The fluid pressure is main 
tained at 21 to 28 psi by the check 
valve in the bypass unit 

Due to this low pressure, the fluid is 
admitted into the front and rear cham- 
bers 1 and 2, of the damper unit 
through ports 3 and 4, past valves 5 
and 6. When the damper is full of fluid, 
the pressure in chambers 1 and 2 equals 
the pressure of the fluid returning to 
the reservoir, and ports 3 and 4 are 
sealed off by valves 5 and 6, which are 
forced to close by springs 

When the distributor piston is pushed 
to the right, plunger 7 moves with it, 
forcing the fluid from chamber 1 into 
chamber 2 through the annular clear 









































ance between link-rod 8 and the bore the front chamber 1 fast enough. The 
of the restricted portion 9 of the damp- excessive pressure that builds up in 
er body, retarding the distributor piston chamber 2 and oilway 12 causes ball 
(valve 5 seals part 3, so the fluid can- valve 11 to open against its spring 10, 
and the fluid returns to the reservoir 
through port 13. At the same time, the 
negative pressure in chamber 1 causes 
fluid to be sucked in through valve 5 


not be relieved here). 

When the distributor piston is pulled 
outward, the action is similar but in 
the opposite direction. 

When the piston is moved very fast, to replace fluid that has escaped from 
let's say outward, the fluid in rear chamber 2, equalizing the pressures in 
chamber 2 cannot be transferred into chambers 1 and 2. vvv 
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HYDRAULIC ENGINEERING Make 


FOR INDUSTRY 


a good 


_ARDWELL valve 


TRADEMARK SINCE 1829 (has Guise ene ene 


DESIGN SERVICES 
FABRICATION 
POWER UNITS 


even 
better! 


HYDRAULIC PANELS 
ELECTRICAL CONTROL PANELS HADBAR bonded fluorosilicones improve component reliability 


ACCUMULATORS 


in missile check-out systems. The bonded seal on this vaive 
is resistant to fuels, nitrogen and helium...is compatible with 


STOCKING DISTRIBUTORS LOX cleaning methods...functions in a temperature range of 
HYDRAULIC COMPONENTS — 80°F to +300°F. HADBAR may have the answer to your 


specific requirements in molded, extruded and bonded 


Complete Engineering and Design Services applications. 
Are Available. Qualified Sales and 


Service Engineers in Most Areas. 


* CARDWELL 


7 


a ed 
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MACHINE COMPANY 
Ra N SINCE 


HADBAR INC. 


9530 Gidley Street, Rosemead, California CU 3-4121 
Northwestern Representative: 
101 Jones Building, Seattle 1, Washington 
Card Circle 52 on Time-Saver Card 
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NOW IN PRODUCTION 


A FEEDBACK 
SERVO VALVE 
WITHOUT SPRINGS 
OR LEVERS 


® Unity coupled Hydromechanical Feedback gy ancep anmaTuRE 

8 High Null Accuracy 

= Only 2 moving parts 

® Large, full opening, shear-seal orifices Z TORQUE MOTOR 


This two-stage, four-way flow control valve is the only one 

available that provides true positional feedback without springs 

or levers. The first stage consists of an electrical torque > 

motor and “shear-seal” orifice hydraulic amplifier, while the | STABILIZED BODY 
second or control stage is made up of an accurately matched (TITANIUM 
spool and sleeve arrangement. : CONSTRUCTION) 


Hydromechanical unity feedback relates spool position to 

torque motor armature position and also nulls out effects of 

orifice variations due to supply pressure and temperature 

fluctuations. Flow force reactions are thus substantially re- FIXED 

duced and hydraulic centering of pilot position is feasible ORIFICE 
without spring hysteresis and null shift. Large orifices prevent 

clogging and silting and high shear forces permit efficient 

operation even with highly contaminated fluids. Final null METERING 
adjustments are made electrically by a balancing control at 

amplifier output stage. 


ONE-PIECE SLEEVE 


SHEAR SEAL COVERING VARIABLE ORIFICES 


Integrated Control! Module includes Kearfott’s Electrohydraulic Servo Vaive, 
Two Rotary Output Shafts, Geared Pump and Pressurized Sump. 


TYPICAL CHARACTERISTICS 

Medium Flow (#6103-#6106) High Flow (#6104) Medium Flow (6103-76106) High Flow (#6104) 
Rated flow to 7.5 gpm at 3000 psi to 18.0 gpm at 3000 psi Maximum Null Shift (% of rated current) 

valve pressure drop valve pressure drop Temperature Change 1% 1% 


per 100°F 
Hysteresis 3% maximum total rated 3% maximum total 
Supply Pressure 2% 2% 
current rated current Variation ~ 


Supply pressure 300 to 3000 psi 300 to 4000 psi Quiescent Current 1% 1% 
Change 20% 


Proof pressure 4500 psi pressure port 6000 psi pressure port " 
3000 psi return port 3000 psi return port Weight 12 ounces 16 ounces 


Pressure gain First stage—500 psi First stage—500 psi TORQUE MOTOR: Note: 6103 & 6106 Identical with exception of torque 
per ma minimum with per ma minimum with motor characteristics. 
3000 psi supply 3000 psi supply Valve #6103 Valve #6106 
Load pressure gain 8500 psi per ma minimum 10,000 psi per ma mini- Input Power 300 Milliwatts 64 Milliwatts 
with 3000 psi supply mum = 3000 Rated Current + 10 ma +8 ma 
ee DC Coll Resistance 3000 ohms/coil 1000 ohms /coil 
Temperature —65°F to +275°F —65°F to +275°F (other motors also available) 


KEARFOTT DIVISION D GENERAL PRECISION. INC. 


Little Falls, New Jersey Other Divisions: GPL, Librascope. Link 


SALES OFFICES: Little Falls, NJ. @ Washington, D.C. @e Cambridge, Mass. @ Orlando, Fila. @e La Grange, Ill. @ Dayton, Ohio @ Phoenix, Ariz. 
Pasadena, Calif. e Van Nuys, Calif. @ Palo Alto, Calif. e inglewood, Calif. e La Jolla, Calif. e Seattle, Wash. 
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Vickers names 
application engineer 
Appointment of L. J. (Jack) 
Findley as application engineer 
was announced by W. L. Stone, 
western regional sales manager, 
Aero Hydraulics Division, Vick- 
ers, Inc. Findley’s headquarters 
will be at Vickers’ western region- 
al office, Torrance, Calif. He has 
had broad experience in aircraft 
and missile engineering including 
analysis on the Thor GSE, design 
of aircraft engine installations, 
preliminary design of the C-133. 


Findley 


Norton becomes 
Weatherhead chief engineer 
Announcement of J. Frederick 
Norton as chief engineer, valves, 
was made by Louis B..Courtot, di- 
rector of engineering, The Weath- 
Cleveland, Ohio. 
Norton will supervise product de- 


erhead Co.. 


sign and engineering of all avia- 
tion valves and quick-disconnect 
couplings for the company’s Avia- 
tion and Missile Division. He has 
been responsible for design and 
development of hydraulic and 
pneumatic valves for the military 
services, and for special process- 


ing machinery. 


Niemela to manage 
Airsupply-Aero office 


Raymond J. Niemela will man- 


age the Mineola, N. Y. branch 


104 


the fluid power 


office of Airsupply-Aero Engi- 
neering Co., Div. Garrett Corp., 
Los Angeles. He has been with 
the firm for nearly ten years. 
Niemela replaces A. O. Schmitt, 
now Mineola branch manager of 
the parent corporation’s sales or- 
ganization. 


Maron to head GSE sales 
for REF Mfg. Corp. 

REF Manufacturing Corp. has 
appointed Harold “Maron as Su- 
pervisor of Sales, Ground Sup- 
port Equipment. He will help de- 
velop equipment for testing air- 
craft and will guide engineering 
applications. A portable hydraulic 
power supply system is being de- 
veloped by the company. 


Lear licenses Lucas-Rotax 


Pumps and check valves devel- 
oped by Lear, Inc., Elyria, Ohio 
will be manufactured in Canada 
by Lucas-Rotax, Ltd., Toronto. 
This is part of a Lear program of 
licensing agreements with estab- 
lished companies throughout the 
free world. Lucas-Rotax manufac- 
tures fuel pumps for the Canadian 
aircraft industry. Lear lubrication 
and scavenge pumps to be built 
in Canada under the new agree- 
ment will be used initially for the 
GE-J-79 engine. Lear eventually 
may produce some Lucas-Rotax 
products under license in the US. 


Cornelius makes 
changes in sales staff 

Joseph W. Mahanay, sales man- 
ager, The Cornelius Co., Aero Di- 
vision, Minneapolis, Minn., an- 
nounced the following changes in 
his sales staff. L. John Buyee, 


West Coast field engineer, has 
been promoted to the newly cre- 
ated position of assistant sales 
manager. In addition to his new 
duties he will continue to serve 
the West Coast territory. J. Robert 
York, who had been Midwest sales 
engineer for the last two years, has 
been transferred to the East Coast 
territory. Succeeding York in the 
Midwest is George Krause. Ap- 
pointed to the newly created post 
of senior field service representa- 
tive is Ray Swanson, who pre- 
ceded York as East Coast sales en- 
gineer. 


Space and missile testing lab 


Large quantities of pneumatic, 
hydraulic, and electronic environ- 
mental testing equipment will go 
into a new space and missile test- 
ing facility at Orlando, Florida. 
This unit of Associated Testing 
Laboratories, Inc., Caldwell, N. J., 
will perform reliability and en- 
vironmental tests on parts which 
The Martin Co. produces for mis- 
siles. Associated will also serve 
other prime and sub-contractors. 
By the end of 1960 over 100 tech- 
nical specialists will be assigned to 
the laboratory, which contains 
over 10,000 sq ft. It is one of the 
largest in the South. 


Marquardt appoints 
technical director 

Royal V. Keeran, former vice- 
president and general manager of 
Brubaker Electronics, Inc., has 
been made technical director at 
the Pomona Division of The Mar- 
quardt Corporation. Keeran is a 
veteran of 20 years in electronics 
engineering and management. 
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GIANT TRANSPORTER FEATURING 


ACIPCO “WALKING BEAM ASSEMBLIES" WILL HELP... 


Saturn's conquest of space 


August, 1960 





The moment draws near when America’s 
Saturn rocket will thunder into space. 
But in the meantime, elaborate ground 
preparations are now taking place. 

From the N.A.S.A. Marshall Space 
Flight Center in Huntsville, Alabama, 
via a circuitous land and water route to 
the launching site, the missile and its 
valuable cargo will be gently cradled on 
the huge transporter shown here. Acipco 
walking beam assemblies (upper left) 
are vital parts of this transporter. 


Circle 11 on Time-Saver Card 


These rugged assemblies are con- 
structed of high strength alloy steel and 
comprise centrifugally spun and statically 
cast component parts... all produced 
at Acipco. Also, all precision machining 
and intricate fabrication work were done 
by skilled Acipco personnel. 

While your tubular product applica- 
tion may not be destined for outer space, 
Acipco’s production “know how” and 
complete “under one roof” facilities can 
assist you, too. Your inquiry is invited. 


AMERICAN CAST IRON PIPE CO, 


BIRMINGHAM 2, ALABAMA 





RELIABILITY 


PERFORMANCE 


First, imaginative design; then 
experienced thoroughness 
through development, tooling, 
production, assembly and tests, 
all under strict quality control 
in an unusually well equipped 
plant ... we can help you solve 
your special problems... 


¢ 
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TRANSFER VALVES 


RELIEF VALVES 
————— 


COMPACT COMPRESSORS 


also 


SOLENOID VALVES 
SELECTOR VALVES 
SHUTTLE VALVES 
PRESSURE REDUCERS 
FUEL PUMPS 
DEHYDRATORS 
COMPLEX PACKAGES 
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6000-PSi Metering Valve 
. . » replaces three valves 
Valve may be used as }3-port 
valve with two ports in common, as 
globe valve, or as angle valve. O- 
ring seal plug closes off one port 


when valve used as globe or angle 
valve. Install relief valve or burst 
disc in third port for thermal 
safety or pressure-surge relief with- 
out extra piping. All stainless steel. 
Weighs 1.06 lb. 3/16”-dia flow 
passage. Low operating torque. For 

65 to 250 F. Can be panel- 
mounted in 30 sec.—Robbins Avi- 
ation, Inc., North Hollywood, Calif. 
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Pressure Switches 
- «+ are adjustable 


To change actuation points, re- 
move plug, and adjust splined screw. 
Nine models cover 2 to 3000 psig. 
High-pressure diaphragm sensing 


element eliminates seal friction. 
Series 6657 switches operate in am- 
bient temperatures from —65 to 
275 F. Accuracies within 2% be- 
low 165 F, within 5% above 165 
F. For air, gas, oil, fuel. Meet vibra- 


tion requirements of MIL-E-5272, 
Procedure I, extended to 2000 cps. 
Shocks to 100 g's don’t affect oper- 
ation. One or two spdt switches. 
Contact ratings are 24) amp in- 
ductive or 5 amp resistive at 30 
vde, or 5 amp at 125 or 250 vac. 
Standard pressure port is 7/16” 
male fitting, 20 thread. Anodized 
aluminum and Teflon contact 
media. 50,000 cycles guaranteed be- 
low 500 psig; 30,000 cycles, at 
higher pressures. Weigh 10 oz. 
134” dia x 5\y” length—Consoli- 
dated Controls Corp., Bethel, Conn. 
Circle 501 on Time-Saver Card 


Transducer 


. « » in three sizes 


Variable differential transformer 
provides proportional ac output in 
sensing linear displacement. Meas- 
ures and controls. Excitation volt- 
age is 10 vrms. Carrier frequency 


is 400 cps to 3 kc. Type HIOLA 
operates consistently from —65 to 
250 F, under rapid environmental 
changes. 1”-4” linear ranges. Non- 
linearity is 0.5% or less. Resolu- 
tion is continuous. Repeatability is 
0.01% or better. Sensitivities in 
millivolts output per input volt per 
001” are 1.0 to 0.25, when oper- 
ated from 1 ke carrier. Made of 
stainless steel, encapsulated with 
epoxy resin. Threaded housing with 
locknuts. Unit can be mounted, 
rotated to null point, and secured 
by locknut.—Pacific ElectroKin- 
etics, Glendora, Calif. 
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Airborne Hydraulic Filters 
. . « for high pressure 


Rated at 3.5 and 10 gpm. Nom- 
inal rating is 10 microns. Elements 
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made from pleated, resin-impreg- 
nated, cellulose-fiber sheet. Both 
have pressure drop of 30 psig using 
MIL-H-5606 fluid at 100 + 10 F. 
Temperature ratings from —65 to 
275 F. Heads and bowls machined 


from aluminum bar stock. Rated 
operating pressure is 43000 psi. 
Rated impulse burst pressure is 
7500 psi. Weigh 0.7 and 13 Ib 
Can filter gases and other liquids. 
—Bendix Filter Div., Bendix Corp., 
Madison Heights, Mich. 
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Pipe & Tubing 
. . . resist corrosion 
Weld is completely wrought 
through cold rock-forging. In sizes 
from 21” to 4” IPS. For high tem- 
peratures, pressures, and corrosion. 
A 70 F, stainless FFR is 15%-20% 
stronger than seamless. At 1400 F, 
it's 30%-40% stronger—Swepco 
Tube Corp., Clifton, N. J. 
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Sensory Bellows 
. . regulates LOX pressure 


Suitable for other applications. 
Fully machined. For 100-psi max 


1 


pressure differential. Temperature 
range is —450 to 1000 F. In alu- 


! 


At the right a McDonald 
Green Quail Missile is 
being launched from a 
B-47. The Green Quail 
ground support trailer is 
shown below. 


Trailer mounted 
RMC-Lindsay 


pressure gauges 
give fast, dependable systems check 
for unerring flight of Green Quail 


Fast, because they are designed for maximum readability and quick response. 
Dependable, because of their simple direct-drive operation and precise 
construction. 

The RMC-Lindsay gauge is completely different from the usual pressure 
gauge. Instead of the common “‘C” type bourdon tube, the RMC pressure 
element is a helical bourdon coil which offers greater resiliency and longer 
accurate cycling life. Instead of the pointer being actuated through the usual 
linkages, gears, hair springs and the like, the RMC pointer is attached 
directly to the end of the helical bourdon pressure element. This eliminates 
waver and lag, wear and slippage; provides exceptional resistance to the 
destructive effects of vibration, shock and pulsating pressures. 


For complete information, write, wire or phone: 


ROCHESTER MFG. CO. OF CALIFORNIA 
1401-C S&S. Shamrock Avenue, Monrovia, Cal. 


ROCHESTER MANUFACTURING CO., INC. 
209-C Rockwood Street, Rochester 10, N.Y. 


minum, stainless steel, nickel alloys, 


ne — 
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3 Reasons Why 


Robbins VALVES Are the Most 
Economical You Can Buy 


1. The only valves that 
can be completely serviced 
in less than 1 minute 

from the front of mounting 
panel without removing 
the valve from the line! 


To service a Robbins Metering & 
Shut-Off Valve it is only necessary to 
remove the handle, loosen locknut and 
remove barrel assembly . . . all accom- 
plished from the front of the panel .. . 
no need to disturb the line connections! 


2. Single barrel assembly! 


For both civilian and military installa- 
tions the single barrel assembly design 
and construction features (barrel, spin- 
dle, spindle seals, barrel seals and seat 
in one unit, cleaned, lubricated, sealed 
for oxygen service) mean practically 
instantaneous renewal of service without 
disconnecting any plumbing. 


3 As many as 5000 cycles 
@ before requiring servicing! 

Many Robbins Metering Valves . . . 
in constant use on an 8-hour a day basis 
for three years . . . have never re 
quired servicing, lubrication, or any 
parts replaced! 


...And the Most Reliable! 


Precision made and tested. Design 
capabilities, manufacturing procedures, 
and quality control operations at Rob- 
bins Aviation are all directed toward 
one objective . . . to produce a valve of 
the highest quality that will provide the 
user with the greatest reliability and 
the greatest economy over many years 
of service. 


All Valves LOX Cleaned and Packaged 
. Ready for Instant Use 


Metering 
Shut-Off 
Oxygen 
Hydraulic 
Pneumatic 


2350 E. 38th St., Los Angeles 58, Calif. 
LUdlow 9-5221 
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and other materials. Hysteresis is 
almost zero. Has withstood over 10 
million cycles without metal fa- 
tigue. Wall thickness is precisely 
controlled. Infinite range of dia- 
meters and strokes.—Hydrodyne 
Corp., North Hollywood, Calif. 


Circle 505 on Time-Saver Card 





Flexible Couplings for Tubes 
. « » need no beads or flares 


Low weight-to-strength ratio. 
No-leakage seal. Pass MIL-C-25104. 
Couplings attached to tubing by 


swaging. Fittings become part of 
tubing. 4” axial motion, 8 deg 
angular flexibility. For —70 to 
450 F. Sizes %” to 5”—Gamah 
Corp., Santa Monica, Calif. 
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V4" Solenoid Valve 
... uses 28 vde 


For air, oil, and fuel. Operates at 
150 psi. Modified, operates to 500 


psi. No elastomers. Low leakage. One 
moving part. Stainless steel valve 
has straight-through flow path. Va- 
riety of port configurations. Weighs 
less than 5 oz—On Mark Cou- 
plings, Inc., Los Angeles, Calif. 
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Dual-Coil Pneumatic Valve 
. .. is magnetically controlied 


Designed primarily for control 
of nose-cone attitude in outer 
space. Model MV-162 provides 


300-psig air to two reaction noz- 
zles for control of pitch, yaw, and 
roll. 3-way, 3-position. Zero leak- 
age. Operation time is .025 sec. 


With forged aluminum body, valve 
weighs 1.7 lb. Two pressure-sens- 
ing ports for indication of valve 
position. Two 24-vde coils rated 
for continuous duty— Marotta 
Valve Corp., Boonton, N. J. 
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Venturi-Type Valve 
. « . is direct-acting 


Shut-off model V-20000-04. Ven- 
turi and optically-flat, floating seal 


insure straight-through flow path 
without obstructions. Venturi’s 
pressure-recovery characteristics al- 
low reduction of fluid-line ID. This 
permits light, direct-acting solenoid. 
Self-lapping, floating-seal disc is 
self-cleaning, withstands normal 
contaminants and foreign matter. 
Teflon, silicone, and glass insula- 
tion. Mechanical and thermal shock 
don't affect coils. Coils maintain 
dielectric strength under salt spray 
and temperatures to 500 F. Valve 
and solenoid rating is 0-225 psi. 
Ambient temperature range is —65 
co 250 F. Fluid temperature range 
from —30 to 350 F, (to 550 for 
10 minutes). Valve adapts to any 
type of fitting. In 1” line size. 
Weighs 134 lb—Valcor Engineer- 
ing Corp., Kenilworth, N. J. 
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Leak Detector 
. « « mass-spectrometer type 


Electronic circuits are mounted 
on tilt-down chassis module, which 
exposes all circuits. Vacuum sys- 
tem removes from cabinet in less 
than five minutes. Diatron can be 
removed without shutting down or 
venting rest of vacuum system. 
Baffle of the stainless-steel, vacuum 
system minimizes migration of oil 
from vacuum pumps. Interchange- 
able pumping-speed-control chokes. 
Three-liter cold trap needs filling 
only once in 24 hours. Weighs 200 
Ib. Measures 30” x 20” x 20”. 
Matching cart available. Requires 
105 to 125 v, 60 cps. Operates in 
ambient temperature of 40 to 110 
F, relative humidity to 95%. Sensi- 
tivity is 1 part helium in 10 mil- 
lion parts air. Double-valve, fast- 
response inlet manifold. Operates 
on principle of mass spectrometer 
focused on helium. Analyzer meas- 
ures tracer gas which leaks through 
part. Attentuations of x1, x5, x10, 
x50, x100, x500, x1000, and off. 
24-025 test port station can be 
used with 24-120 leak detector for 
fast production testing of small 
parts.—Analytical & Control Div. 
Consolidated Electrodynamics 
Corp., Subs. Bell & Howell Co., 
Pasadena, Calif. 
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Quick-Connect Couplings 
... Sizes from '/4" to 3" 


Handle fluids ranging from air 
to exotic fuels. Large bearing sur- 
face contact of locking pins in 
nipple groove and socket body. 
Area and technique of contact 
eliminate brinneling, assure better 
sealing. As collar assembly is 
turned in lock direction, locking 
pins move along socket’s activating 
cam ring, and deeper into cor- 
responding groove in nipple. This 
continues until rounded head of 


MEK 
et i J 


indicating pin seats into flat-bot- 
tom, locked position hole. Seating 
secures and aligns coupling. 
Springloaded indicating pin snaps 
in and out of flat-bottom hole. 
Coupling clicks as indicating pin 
seats. When collar turns the other 
way, coupling disconnects “Star” 


August, 1960 


poppets provide least restriction of 
flow. Pressure drop through 1” 
coupling is less than 3.1” H2O at 6 
gpm. Special designs have no size 
limit. Materials include aluminum, 
stainless steel, carbon steel, and 
plastic—Jack & Heintz., Inc, Cleve- 
land, Ohio. 
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Pneumatic Regulator 
. . + for use with helium 
Operating pressure inlet: 100 to 
20,000 psi. Regulated pressure, 


using domeloading principle, is 
adjustable from 100 to 20,000 psi. 
Proof pressure is 40,000 psi. Flow 
rate to 100 Ib./min. helium with 
6000 to 10,000-psi inlet pressure. 
No. A90089.—Vinson Engineering 
& Sales Co., Van Nuys, Calif. 
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How to get 
drier or cooler 
AIR or GASES 


at low cost 


| NIAGARA AERO AFTER COOLER 
| cools a compressed gas, or air, below 
| the temperature of the surrounding 
atmosphere, thus preventing the 
condensation of moisture in your 


lines. The gas will contain only half 


of the moisture left in it by conven- 

tional methods. Even drier gas can 
be produced if you require it. 

In working with controlled at- 

_ mospheres of inert gases to prevent 


undesired reactions, this dryness of 


the gas at low cost is a great ad- 
vantage. The cost of the Niagara 
method is low because it uses evap- 
orative cooling, saving 95% of the 
cost of cooling water (and its pip- 
ing and pumping). This direct sav- 
ing of cost pays for the Niagara 
cooler in less than two years. 





Circle 1 on Time-Saver Card 


Fall » » « the original 
SPRING-LOADED 


Wpe Ring 


This patented closed 

joint ring provides 

squeeze - grip action, 

assuring complete 

contact on the rod 

at all times. Main- 

tains uniform, contin- 

uous pressure on 

wiper edge. Rods are always clean 

in any temperatures. 
Fall “CJ" Wiper 
Rings operate 
most effectively 
under extreme 
conditions of dust, 
glaze, oil, grit, 
powder, gases, 
sand, ice, etc. 
Available in di- 
ameters |," 

through 13". For any commercial use. 

Used by military and aviation industry 

since 1944. 


ACE PRODUCTS CO. 


1820 N. 12th St. Tolede 1, Ohle 











If you use compressed air to 
operate instruments or pneumatic 
equipment you will get better re- 
sults by using the Niagara Aero 
After Cooler. 

Write for Bulletin 130, or ask 
nearest Niagara Engineer if you 
have a problem involving the in- 
dustrial use of air. 


NIAGARA BLOWER COMPANY 


Dept. AH-8, 


405 Lexington Ave., New York 17, N. Y. 


Niagara District Engineers in Principal Cities of U.S. and Canada 
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The Wilkerson 
SELF-DRAINING 
AQUA-JET 
FILTER 


PROTECTS 
your air equipment 


Witkersen 
ebseletes bulky, 
cestly attachments 


Harmful oil, water, and dirt as small as 

5 microns are completely separated and 
pneumatically discharged from compressed 
air lines. 


MINIMUM AIR LOSS... 
Dependable Draining as Needed 


Large drain opening, soft Buna N valve seat and 
positive “snap-action” of float prevents costly 
air loss. Will flow up to 635 CFM with only 

0.75 to 1.65 PSI pressure drop. Full sump capacity 
can be expelled every 3 seconds,—eliminates 
undependable human element for draining. 


NEW ANnTI-CORROSIVE COATING 


All internal, moving parts especially coated 
to prevent electrolysis and provide long life. 


VERSATILE 


Can be used as single unit or in combinations:— 
transparent or metal bowl from '/4" to 8" P.T. 
Maximum pressure 250 PSI. 


WRITE TODAY 


for complete AQUA-JET information 
contained in new catalog #158, 

and name of your nearest 

Wilkerson distributor 


1643 W. GIRARD 
ENGLEWOOD, 
COLORADO 


ILKERSON 


CORPORATION 


Directional Valve With 
Built-in Flow Control Valve 


Valve output is adjustable from zero to full capacity. 
It maintains a set output regardless of pressure fluc- 
tuations at its pump or outlet ports. 

In the neutral position shown, pump output flows 
through ports in the valve body, sleeve, and spool, 
into the chamber at the left end of the spool. As the 
spool moves right, port A opens and relieves excess 
fluid back to the tank. In this position, the valve main- 
tains a pressure corresponding to the spring force. 

When the operating lever moves the sleeve assembly 
left, an orifice opens at B. The distance the sleeve as- 
sembly moves determines the size of the orifice. Pump 
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output flows through the orifice to the right side of the 
fluid motor. Fluid from the left side of the fluid motor 
flows through the valve to tank. 

When the spool moves left, port C opens to the 
spring chamber and exposes the right end of the 
spool to the pressure on the downstream side of the 
orifice. The left end of the spool is influenced by pres- 
sure upstream of the orifice. Therefore, pressure drop 
across the orifice is governed by spring force which is 
essentially constant. 

When the operating lever moves right, port D opens 
to the spring chamber, and the controlled flow to the 
fluid motor reverses. 


U. S. Patent No. 2888,943 by George M. Hipple, as- 
signed to American Brake Shoe Co., Columbus, Ohio 


Press Speed Control Circuit 


The circuit slows the press piston as it approaches 
the work, and returns it to full speed when pressing 
begins. Its primary use is on welding presses where 


Continued on page 112 
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1/3 actual size 


Both series feature unique 
design for minimum crack 
to full-flow pressure differ- 
ential and smooth, quiet 
operation. Both series, de- 
signed for in-line mounting, 
are available in 34” and 1” 


TWO 


NEW 
RELIEF 


VALVES 


SERIES J (High-lift ball 
and spring type) 


omy 96 


SERIES PJ (pilot operated) $19.50 


pipe sizes and 34”, 4%”, and 
1” tube sizes. Pressure ad- 
justment range: 400-2500 
psi for the PJ series, 400- 
2000 psi for the J series. 
Capacities up to 40 gpm (PJ 
series), 16-38 gpm (J series). 


PRECISION-BUILT 


HYDRAULIC 


VALVES AND PUMPS... 


*Prices are FOB Factory and subject to trade discounts 


WRITE 
FOR 
LITERATURE 


GRESEN Mz. Co. 


405 35th Ave. N.E., Minneapolis 8, Minn, 
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SERIES C5H 





3500 to 5000 psi 
HYDRAULIC 
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Super DUTY TAPERED CUSHION 
tie-rod type Hydraulic Cylinder 


FOR EXTRA TOUGH APPLICATIONS! 


uare head mpact design, requires less space. 


tie-rod design for greater shock load capacity. 
biston rings minimize gap flow, 


rwTvrvvVwwerrrrerereererTrTT 


deceler- 
n entrance" 
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ng to wear and 


f Jer 
cylinder. 


with “O" ring 


Nine mountings! 


Write, NOW, for Bulletin No. 1258 


THE SHEFFER CORPORATION 


Cincinnati 15, Ohio « Phone: POpular 1-8227 
SOLD BY LEADING DISTRIBUTORS INTERNATIONALLY 
See Phone Book Yellow Pages 
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to YOUR specifications 


©... twenty years of specialized 


hydraulic valve and pump experience — 
newly enlarged, modernly equipped 
manufacturing facilities — an outstanding 
staff of thoroughly experienced craftsmen 
and an imposing list of satisfied customers 
is the best recommendation we can think 
of that you too will like our work. 


Hydraulic valve and pump building is a 
highly specialized field demanding skills 
and equipment which many important 
companies have found too costly to main- 
tain in their own plants. We are doing 
their work today. 


Why not invest a few minutes to hear the 
advantages of our service. It might well 
save you money and headaches. 





)’ 
Tra si 


24301 Road, Warren (Detroit) Mich 


Hoover 
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MOMENTARY CONTACT i 


3-WAY = 
OH ce WA 
54 


orifice — 80psi max 


wit, 


W 


3-WAY 
» orifice 200psi 
orifice — 80psi 


2.WAY 
Maximum 1,500ps: 


MINIATURE 4-WAY r 


+ ors orifices 


Write for our latest catalog 91024 


VALVE, INC. 
7313 
Associate Ave., 
"ait 9, Ohio 


Phone WOodbine 1.5320 -. WESTERN UNION: Airmatic Valve. In 
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FLUID POWER PATENTS 





full pressure and flow are needed immediately after 
the work is contacted. 

The press cycle starts when maintained contact push- 
buttons 1-PB and 2-PB are pressed, energizing sole- 
noids A and B. The control valve shifts, extending the 
press piston at full speed. Cushioning begins when the 


gl-2 Control valve 

















Pressure 
switch 


Pull rod 2 4 


te *4 
Control lever ——~~ 
Adjustable~ 
stop 
actuator attached to the press ram hits the stop on the 
pull rod and opens the top contacts. Solenoid A de- 
energizes and the control lever extends until it rests 
on the adjustable stop. The control valve spool par- 
tially shifts and meters fluid out from under the press 
piston. Increased pressure under the piston opens the 
pressure switch contacts, assuring that the circuit to 
solenoid A remains open as long as there is pressure 
under the press piston. 

When the press meets the work, pressure under the 
piston drops and the pressure switch closes. With the 
pull rod lower contacts closed, Solenoid A is energized 
and the control valve opens full, allowing full pump 
flow to the press ram. 

When pressing is complete, 1-PB and 2-PB are re- 
leased. Solenoids A and B de-energize shifting the con- 
trol valve to retract the press piston. 


U. S. Patent No. 2,846,980 by Milan Vltavsky, Bratis- 


lava Czechoslovakia. 


Other Patents Issued 


VARIABLE CAPACITY PUMP 


U.S. Patent No. 2,907,279 by Emile J. Carleton, as- 
signed to Hydraulic Engineering Co., West Spring- 
field, Mass. 


FLUID CONTROL VALVE 


U. S. Patent No. 2,908,291 by Nathan C. Hunt, as- 
signed to Hunt Valve Co., Salem, Ohio. 


FLUID PRESSURE AMPLIFIER 


U. S. Patent No. 2,909,035 by Robert E. Mitton, 
assigned to Hydraflex Corp., Dallas, Texas. 


PRESSURE FOLLOW-UP SERVOMOTOR 
U. S. Patent No. 2,909,156 by Rene Leduc, Argen- 


teuil, France. 
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GCREATER PROTECTION 
Yo You AIRLINE 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (MODEL w-4) 


SUCCESSFULLY 
USED FOR 
PROTECTION 
OF AIR VALVES 
CYLINDERS 
CONTROLS 
PNEUMATIC 
TOOLS, ETC. 
The FILTER removes solids .00039 and larger. 
Transparent bow! provides visibility. The 
REGULATOR can pass large volume with an 


unrestricted flow and minimum pressure drop. 
Self-bleeding, compact. 
The LUBRICATOR delivers desired volume of 
oll. Bow! can be refilled without shutting off 
air supply. 
The Air Trap is avto- 
matic and eliminates 
manval draining. 


PRODUCTS 


46 VICTOR AVE., Div. 12 
DETROIT 3, MICHIGAN 


TubeXperience in Action 


..has asmooth ID 
that reduces turbulence 
and pressure drop 


it's always 
bright and scalefree 


And here are 8 more reasons why Superior 
(SAE) Hydraulic Steel Tubing is your best buy 


e@ Ease in bending and flaring, with no loss of ductility in storage and 
service, through use of 0.12% max. carbon content nonaging steel 

@ Consistently uniform tubing through careful inspection of raw ma- 
terial and tubing in process 

e@ Assured cleanliness by hot solvent degreasing before all process 
anneals and shipment 

e Flare-inspected quality based on 35% increase of OD 

e 100% hydrostatic testing to recommended working pressures 

e@ Rust preventive treatment of all tubing before shipment 

@ All tubing boxed and wrapped for cleanliness and to protect against 
bending and denting during shipment or in warehouse storage 

e@ A complete range of sizes stocked by leading steel service centers 


FREE ! Bulletin 39, which contains bending data, working and 
bursting pressures and flow information. Write Superior Tube 
Company, 2030 Germantown Ave., Norristown, Pa. 


Sw Jude 


The big name in small tubing 
NORRISTOWN, PA. 


All analyses .010 in. to % in. OD—certain analyses in light wails 10 2% in 
West Coast: Pacific Tube Co., Los Angeles, Calif. « FIRST STEEL TUBE MI itu tN THE "WwEst 
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Start here, 
go anywhere... 


with new freedom of design in 
hydraulic pump application 


Right at this coupling, there is a meeting of minds 
between pump designer and motor designer. 
Jack & Heintz can build the drive end to suit your 
individual requirements for mounting, alignment 
or coupling—just like that! 

Change the flange length, flange diameter. Call 
for additional horsepower . . . higher ratings for 
intermittent duty. Make it more compact. Mount 
it upside down. Jack & Heintz can do it... can 
customize the perfect motor for your hydraulic 
pump application. 

In fact, whatever your specs, Jack & Heintz 
can deliver a smaller, lighter motor than any 
conventional motor. And .. . eliminate all 
alignment problems! 

Here’s the “ball park” — 


HORSEPOWER: '4 to 1'%4 single phase, % to 2 three phase 
SPEEDS: 3450, 1725 or 1140 rpm 

FRAME: J66 or special 

ENCLOSURE: Open or totally enclosed, or special 

BASE: Standard NEMA, or special 

MOUNTING: Vertical, horizontal or special 





Prompt quotation 
follows receipt of your 
inquiry. Write today: 
JACK & HEINTZ, 
17620 Broadway, 
Cleveland 1, Ohio. 


Pd 
A 
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* Ewen & Ba. 4 


DESIGN YOUR 
PRODUCT TO DO 
A JOB—NOT TO 

FIT A MOTOR 
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TWO MAGNETS [aw 


that help keep a PRODUCTS 


Fluid Power System 
Operating Efficiently 


Continued from page 60 


IN-LINE RELIEF VALVE 
. . « is light, compact 


Designation: Series FRV 
Features: Valve is smooth, quiet, 
and chatterproof. Made of alumi- 
num and stainless steel. Aircraft 
quality. 


ba 


Specifications: Zero leakage to 
within 95% of cracking pressure. 
Externally adjustable from 20 to 
2000 psi. Stocked in %-% and % 
male pipe and male tube sizes. 
Fisher Controls, Inc. 
Santa Monica, Calif. 


Two powerful Alnico permanent 
Circle 312 on Time-Saver Card 


magnets which energize the stack 
of grids in each 


PRESSURE REGULATOR 
. « « for corrosive fluids, 
corrosive atmospheres 


Designation: 640 Series 


MAGNETIC SEPARATOR = Gesirtion. 316" stainless stec! or 
destruction. 316 stainless steel or 

As a result, Frantz FERROFILTERS 

extract microscopic steel particles re- 

sulting from abrasion and wear of 

moving parts; steel burrs and other 

ferrous particles. FERROFILTERS help 

prevent sticking and non-functioning 

of valves, pistons and other precision 

parts. 


Model P2H-50 High Pressure 
Industrial FERROFILTER 


5000 psi working pressure 
. 12 gpm flow capacity 
15 Ibs dry weight 
- « « for |” taper pipe, 
NPTF; also %” tube con- 
nection. Spec. AND-10050. | monel wetted parts. Other parts 
Others rated at 2000 pel; are 18-8 stainless. Teflon seat and 
Capacities up to 40 gpm. | < > ” - = 
diaphragm. Kel-F seating disc and 
O-ring seals. 
Write for Bulletin 
Specifications: Maximum inlet 
S G FRANTZ C0 INC | pressure is 2000 psig. Delivery 
7 . 
. Nis P pressures to 125 psig. 
658 Brunswick Pike & Kline Ave. 
Hoke, Inc. 
P. O. Box 1138 Trenton 6, N. J. Creskill, N. J. 
Circle 313 on Time-Saver Card 
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VITON O-RINGS 
. . » for low temperatures 


Designation: V500-6 


Features: Have Viton’s toughness, 
resiliency, and dependability. 


Specifications: Still flexible at 

temperatures well below —100 F. 

Perform well in all hydraulic fluids 

and oils through 400 to 500 F. 
Parker Seal Co. 


Div. Parker-Hannifin Corp. 
Culver City, Calif. & Cleveland, Ohio 
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MAGNETIC CARTRIDGE 
- . - in 15 models 


Designation: Mag-Trap 


Features: Smooth-surfaced as- 
sembly wipes clean quickly. Per- 
manent Alnico V magnets ar- 
ranged for optimum expansion of 
flux field. No progressive accumu- 
lation of ferrous particles. To clean, 





no need to drain reservoir or stop 
operations. Two models use air 
breather for support. Others have 
nonmagnetic flange combinations 
and pipe thread adaptors. 
Specifications: For mounting, cart- 
ridge has threaded plug %4-20-NC 
tap, %” deep. Cartridges are %” 
dia. 

Kerns-Morrell Co. 

Detroit, Michigan 
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HYDRAULIC VALVES 
. . « control direction 


Designation: A-20 & A-35—Velvet 


Touch Line 


Features: Parallel circuit, direction- 
al-control valves. Backpressure 


Continued on page |16 
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STOP “INRUNNING ROLLS” SAFELY BOne wart hog 


With 
Air-Over-Hydraulic 


j Emergency Brake Systems Binight look great 


to another 


Wagner A/H Emergency Brake Systems protect the operator 
(as required by safety codes) against the extreme hazards in- 
volved in operating machinery with inrunning rolls. An indus- 
trial-type brake is applied by an air-operated hydraulic power 
cluster to stop rolls quickly, smoothly, and with minimum 
strain on the drive. Systems incorporate safety devices to meet 
other emergencies, such as loss of air pressure or failure of 
power supply 


Brake assemblies are ruggedly constructed, are easy to install 

.. require no special motor starters or control, no direct cur- 
rent. Maintenance is minimized...there is practically no 
lining wear, no heavy solenoid coils to burn out 


Apply these systems to your rubber or plastic mills, refiners, 
washers, crackers. Available with 6, 8, 10, 14, or 18 inch 
diameter brakes. Your nearby Wagner Sales Engineer has the 
complete story. Call him, soon. 

wi60-3 


Wagner Electric rporation Bout when it comes 


6387 PLYMOUTH AVE., ST. LOUIS 33, MO., U.S.A. 





to custom cylinders 
and valves — we're 
biased—we believe we 
look better than anp- 
body. Write, or better 
yet, call, we'll talk! 


the modern, truly efficient 
rod-wiping component 


The modern and most effective means for keeping your hydraulic 
and pneumatic systems clean is with Seal-Guard. This rod-wiping 
component consists of (1) two knife-like bronze wiper rings which 
throw all foreign matter outward as rod retracts into cylinder and 
(2) a synthetic rubber retaining ring which absorbs shock and side 
load, holds wipers in full contact with rod and provides an overall 
outside seal. 


Send today for all the facts on... SEAL-GUARD® | (3 | 1 [ D e r S P| [ 


write to E. F. Houghton & Co., 303 W. Lehigh Ave., Philadel- 


phia 33, Penna | B) yp dD ta ul [ 1 CS 


adosttYs Portne, in proauet™ 
P.Q. Box 4500 - Cleveland, Ohio 


Phone Wihitehall 2-4595 
Philadelphia, Pa. ¢ Chicago, III. ¢ Carrollton, Ga. ¢ Detroit, Mich. ¢ San Francisco, Cal. ¢ Toronto, Canada 
rcle 56 on Time-Saver Card Circie 110 on ‘Time-Saver Card 
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: way 5-position (2 float positions). 
NEW Specifications: A-20 for 20 gpm 
| =) 16) 3) 6 eunS and 2000 psi. A-35 for 35 gpm. 
' : Commercial Shearing & Stamping Co. 
Youngstown, Ohio 
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characteristics improved. Increased 

system efficiency. Precision-engi- 

neered, exponential curved edges PROTECTIVE COVERS 
rns ge NL - +. are polyethylene 


Features: Caps and plugs, finishing 
— flanges, and conduit thread pro- 
O i? ; NGS ; tectors protect parts in assembly 
4 , and shipping. Over 80 standard 


designs. Used on pipe, tubing, con- 


duit, and other small and delicate 
| : 7 > ; fittings. Don’t absorb moisture. 
i : ‘ LJ DS on spool lands give high degree of 
| flow metering. Metering eliminates 


jerky movements in mobile or crane 

Close tolerance molding equipment. Enlarged through pas- 
sages. Reduced land dimensions. 
‘ i No sharp angles in flow passages. 
every operating condition. Crossover relief valves, overload 
| port relief valves, pilot-operated 

PERFECTION IN RUBBER | port checks, anti-cavitation checks, 
and flow-restrictor checks can be to 4”. Can be custom designed. 


Ll INEM Pe built into working section. Avail- — = 
J | able 3-way 3-position, 4-way 3- Erie, Pa. 
i — pee 4-position, and 4- Circle 317 on Time-Saver Card 


Gages Got 4 For more precise 


the SHAKES? Flow Control... 
RAY a fore) me), i ame), 


FLOW 
D—R—V’[}#MDMm wwe 1 Reason : 


eect > NIE a 


Excessive Weer on Instruments 
and Equipment 


Only RAY Gives you all of these - +» with 

Easily and quickly installed @ Self cleaning © exclusive color 

Functions in any position @ We maeintenonce © v 

vacuum to 20,000 psi. @ brass, stainless steel, and number 

monel, or aluminum @ for air, water, steam, gases, 

oils, chemicals @ adjustable — 13 variations © calibrated 

precision made to .00025 in. @ stock delivery — 

special units designed to order adjustment 
Used by U. S. Novy, Air Force, Maritime Commission and 
thousands of industrial leaders 











in compounds to meet 


Specifications: Sizes from 3/32” 
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Mail Coupon now to order snubbers, or for com- 
plete information. 














OPERATING & MAINTENANCE SPECIALTIES | ® For oil, gas, vacuum, 


300 W. 3rd St., Charlotte 1, N. C. Order No. water and other fivids 
© Pressures: 


Pipe Size ! Brass to 2000 psi 
| Fluid Used Operating P e Steel to 5000 psi 


Ship Immed. (qty.) RAY Pressure Snubbers | ° ad oan % % 

: C] “ sea! pipe 

| Gnd Gage ee threads Write for detailed literature 
Compony 
Nome Position 


| Street Address THE MANATROI 


City Zone 
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CHECK VALVE 
NYLON INSERT 

-..» has new uses 
Features: Insert has rotating action. 
Eliminates corrosive agents. Can be 


adapted for couplings and unions. 
No troublesome center pilot. Works 
in any position, regardless of angle. 
Foreign substances cannot build up 
to obstruct operation. 
Check-All Valve Co. 
Des Moines, lowa 
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AXIAL-PISTON PUMPS 
. . » deliver to 142 gpm 


Specifications: 500-hp pump 
(shown) delivers 142 gpm at 1200 
rpm, 5500 psi. 40-hp pump delivers 


4 gpm at 5000 psi. When fitted 
with low-pressure vane, it delivers 
22 gpm at 1000 psi. 
Towler Brothers (Patents) Ltd. 
Rodley Nr. Leeds, England 
Circle 319 on Time-Saver Card 


RING SEAL 
. .. is all metal 


Designation: Hi-Temp Series 90 & 
91 


Features: Non-split ring seal is for 
hydraulic and pneumatic linear 
motion. Use in hydraulic actuators, 
as static seals, and in swivel joints. 
Metal lip fastened in stainless steel 
ring. Ring supports lip axially, 
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prevents blowout under extreme CUP PACKINGS 
pressures. . . « for low friction 


Specifications: For temperatures Designation: Rex-Syn 

from —435 to 1500 F. Withetood Features: Made of resin-elastomer 
~ akage tests at pressures beyond blend. Efficient in air, oil, water, 
20,000 psi. 90 Series is standard. and water base, fire-resistant hy- 


oa” Gn ; “ 

91 Series (double units) for pres draulic fluids. High abrasion re- 

sure reversals over 10 psi. Each shtenees 

series has 37 sizes. Bore diameters oe Ae 

from %” to 7”. ge ey — —_ is 
, over 3000 psi. After ays of air 
oS aging at 158 F, tensile variation 
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HYDRAULIC CYLINDERS 


Stay “on the job” with dependable, rugged Cross 
Hydraulic Cylinders. Like Cross customers every- 
where, you too, will appreciate the fast, courteous, 
dependable service you get from Cross. Phone for 
speedy delivery on any quantity. . .quality-built to 
your specifications. Contact Cross Engineering 
Department, today! 


m RUGGED 
= DEPENDABLE 
m ECONOMICAL 


Try CROSS CYLINDERS 
in your operation 
low cost, dependable, 
ond trouble free. 


: Engineered Quality 
Lowest-R®° Cylinders Available 


trade mark of Quality in Hydraulic Cylinders. . . 


CROSS MANUFACTURING CO. 


LEWIS. KANSAS — PHONE EA 4-5525 

















WRITE e WIRE e« PHONE... TODAY!! 
lO LALOR EE A A IIT A 
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MAGNETIC CLEANER for 
HYDRAULIC POWER UNITS 


nt the 


Kebby Tank-Trapper _ 


NEW 


was +6.6%, hardness increased 9 


PRODUCTS 


microns. Element materials; woven 
wire cloth; sintered _ bronze; 
pleated, resin-impregnated cellu- 
lose sheet; stacked, resin-impreg- 
nated cellulose washers; and hel- 
ically-wound, resin-impregnated 
cellulose ribbons. Aluminum hous- 
ings are blue anodized. 


points. Extremely fine cylinder 


finish not necessary. 


Powerful Alnico Easy to Apply 
Vv Megnets 

Highest Active 

Area 

Engineered for 
Power Concentration 


MEETS NEW J.1.C. HYDRAULIC STANDARDS 


Low Priced 
Quick Delivery 


*% No Moving Ports 
No Maintenance 


The Kebby Tank-Trapper is specifically 
designed to complete the protection of 
hydraulic systems against damage by iron 


Micro finish 


under 32 rms has been found ade- 


particles worn off moving parts of various quate In standard sizes to 6” OD. 


components. It picks up material missed 
by the filter and prevents premature filter 
loading. Expensive shut downs and serv- 
ice calls are drastically reduced. Write 
for Bulletin 1-500-59 


THE KEBBY COMPANY 
2320 Custer Avenue Rockford, Illinois 
Designers and Manufacturers of 
Magnetic Devices, Kebby Mite and 


sigs ROTORAM® VALVES 


WITH EXCLUSIVE 
ROTATING STEM 


Treadie 

Valve 
Low silhovette mounting 
2024 T4 aluminum bar stock 
Rust-resistant 
Full flow air passages 
Piped exhaust ports 
Interchangeable parts 
Anodized finish 


Pedal Vaive Hand 

Ball Valve 
Rotoram Valves are available in 3 and 4-way models for 4%”, %”, 
ve” and \%” pipe sizes. Special Block “V”" Packing permits free 
ram movement, insures long valve life. Port entry from either left 
or right side. Ask your AIR-MITE Distributor, or write for complete 
details and illustrated catalog 


‘1h Nt seem 
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FILTER ASSEMBLIES 
. « « for 150 psi 


Designation: Series 3100 


Features: General-purpose series 
Filtray Coolant Cleoners has pore ratings from 2 to 100 


E. F. Houghton & Co. 
Philadelphia, Pa. 
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Specifications: Elements for —350 

to 350 F. Rated operating pressure 

is 150 psi. Burst pressure is 600 psi. 
Bendix Filter Div. 


Bendix Corp. 
Madison Heights, Mich. 


Circle 322 on Time-Saver Card 
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CATALOG NO. 160 


160 cubic inch reservoir with 8”x 8” base plate and 18” 
long handle. 

Available with optional size pistons %”, 4%”, %”, 1” and 
1%”. 

We specialize in the manufacture of hand pump units 
which operate in temperatures from —65° F. to +160° F. 
and with any capacity reservoirs required. Pumps can be 
furnished on special order with custom seals to handle 
various aircraft types of fuels such as Pydraul, Skydrol, 
Oronite, etc. 

The single pump with %”, %”, 1” or 1%” piston is now 
available in stainless steel. 

for additional information write: 


WILLIAM S. PINE 


hydraulic hand pumps for 1001 uses 
1635 East 22nd St., Los Angeles 11, Calif. 
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The complete 


guide to 
FLUID 


POWER 
APPLICATIONS 


This 1028 page volume includes: 


@ CATALOG DATA—condensed specs on more than 150 manu- 
facturers’ products. 


TRADE NAMES—cross referenced to makers. 


DIRECTORY—who makes what for hydraulic and pneumatic 
systems: over 150 product groups, more than 800 manufac- 
turers listed for easy reference. 


DESIGN MANUAL—circuits, nomographs, designs and ap- 
plications: a complete handbook for industrial, mobile and 
aviation systems. 


LOCAL SOURCES—an index to local outlets for speedy sup- 
plier selection. 


© 
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PRICE $10. 


Immediate Delivery. 


FLUID POWER DIRECTORY, 812 Huron Road, Cleveland 15, Ohio 
Please send . ... copylies) of the 1960/6! edition 


priced at $10.00 a copy. (J Check enclosed [) Bill me 


Bs Name: < ceal 


Pye 
Company: 
rl 
t 
L 


compiled and published by 
HYDRAULICS & PNEUMATICS 
The Magazine of Fluid Power 


Address: 
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Relief Valve 


Differential 


Piston Design 


mg Dependable even in dirty systems 


y-Voleltia-t4-Mela--1-10lg-Meolelahage), 


Molaro mm Mihi -emal-lael-lal-le) 
steel working parts 


Fast Acting 


Low cost 


* Developed especially for 
critical applications where 
failure to hold pressure 
would be hazardous. 


WRITE FOR DETAILS 


¢ For oil— 3%" & 1” 
pipe (NPTF) 


¢ Pressure Ranges— 
100 to 5000 psi 


Manufacturers of Hydraulic Valves and Devices 


Relief Valves * 


Check Valves © Restrictor Valves 


Needle Valves ® Pilot Check Valves ® Special Valves 


Pressure Compensated Flow Regulators 





Member of National Fivid Power Association 


P.O. BOX 186 . 


MENTOR, OHIO 


vew Maximum Performance cear pump 


Speeds to 2800 RPM 


Temperatures to 250° F 
with min. 55 SSU 


Pressures to 2250 PSI 
continuous 


Flow rates to 60 GPM 


e¢ Designed for operation at mobile equip- 
ment engine speeds 

« Can be direct-connected, gear driven 

or belt driven 


« Conforms to SAE standards 


Berr 


HYDRAULICS 
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BERRY/DOWTY 


| 
| 
| 
' 
| 
! 
| 
| 


GPA3 Series 


MAIL FOR COMPLETE DATA 


Berry Hydraulics 
Corinth 1, Miss 


Name 


Company 
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NEW 
PRODUCTS 


HYDRAULIC CYLINDERS 
. « « for 1000 psi 


Designation: Series L—The Thou- 
sand Pound Line 


Features: Square head and tie rod. 
Case-hardened and hard-chro- 


mium-plated piston rods. Drip-free 
rods. Leak-proof ports. Fourteen 
mountings. 


Specifications: Bores are 1” to 8”. 


Power Cylinder Div., Hannifin Co. 
Div. Parker-Hannifin Corp. 
Des Plaines, Illinois 
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SOLENOID VALVES 
+. are packless 


Designation: 1500 Series 


Features: Direct-lift action and full- 
ported construction insure reliabil- 
ity regardless of pressure drop or 


r 





flow conditions. Bubbletight. Leak- 
proof. In bronze or stainless steel. 


Specifications: For 0-1500 psi, 
—350 to 450 F. In %” to 1” pipe 
sizes. 
Atkomatic Valve Co. 
Indianapolis, Indiana 
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USEFUL 
LITERATURE 


Continued from page 54 


Metallic Static Seals 

For zero leakage, compressive 
force is balanced on seal and seal 
coating, material, and thickness, so 
that coating is forced into tool 
marks of seal cavity. Lapped seal- 
ing surfaces. High flange loads are 
not required. Flanges may be made 
thinner, with wider bolt spacing. 
Normal flange finishes are suitable 
for no-leak applications. Although 
32-rms surface finish is recom- 
mended, 100-rms finishes may be 
sealed. Can be supplied to seal ir- 
regular shapes and sizes and all 
standard AN cavities. Charts of 
Catalog 1000 have part numbers, 
dimensions, dash numbers. Graph 
of load vs. seal compression. Ma- 
terials include K Monel, 17-7 P.H., 
and Inconel X. For temperatures to 
1750 F. Special coating and ma- 
terials for 2000 F. OD from .125” 
to 6.000”. Servotronics, Inc., 
Buffalo, N. Y. 


Circle 415 on Time-Saver Card 


Servo Analyzers 


Automatically computes and 
plots gain-phase characteristics of 
any two signals within system, or 
input and output of separate com- 
ponent. Operates with ac carrier 
or de servo signals, or combina- 
tion. Easily operated by nontech- 
nical personnel. No calibration re- 
quirements. Permits wide varia- 
tion in component part tolerances. 
Simultaneous readout of frequency, 
amplitude ratio, and phase angle. 
Measures system closed-loop re- 
sponse, system open-loop response, 
system component response, and 
individual component response. 
When used with 2-axis recorder, 
analyzer produces Bode plots or 
Nichols charts. Metrolog Corp., 
Pasadena, Calif. 
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Valves & Cylinders 


Air switch has ball with one re- 
cessed surface. Operating lever ro- 
tates ball on pin axis. O-rings seal 
upper and lower portions of ball. 
Recess connects cylinder to pres- 
sure or exhaust. Rotate ball by 
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plunger travel or shaft rotation. 
Actuate by solenoid, pilot, push- 
button, toggle lever, palm button, 
ball cam, pedal, or indicator knob. 
Single-cartridge (2 and 3-way) and 
double-cartridge (4-way) models. 
NO or NC without change of 
ports. Air cylinders rated at 150 
psi. Single and double rod ends. 
%” and 1%” bores. Double acting 
standard. Tandem cylinders. Bul- 
letins A, B, C, and 10 to 110 also 
show exhaust dump valve and con- 
trol valve, pressure selector valve, 
and check valve. Plastic tubing, air 
cables, and tube fittings. Sample 
circuit. Compressed Air Service 
Co., Dayton, Ohio. 
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Tandem Cylinders 


Two cylinders in line have com- 
mon head at center. Two pistons 
on rod. For hydraulic control of 
air cylinder. Use hydraulic fluid 
in front cylinder or in center sec- 
tion, without make-up chamber. 
For speed control, pipe flow-con- 
trol valves in series with two ports 
used for hydraulic section. Stain- 
less steel rods and steel or brass 
tubes are treated for corrosion. 
Bores are 1%”, 2”, 2%”, 3”, and 
4”. Lengths to 80”. Mounts are 
swivel bracket, rod clevis, flange, 
trunnion, and foot. Fixed cushions 
on 1%” bores. Adjustable cush- 
ions on others. For 150-psi air, 
water, and 500-psi hydraulic fluid. 
Type BT. Allenair Corp., Mineola, 
N.Y. 
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Rotary Screw 
Compressors 

Two helical rotors mesh inside 
housing. Four compression cycles 
from each revolution. Constant flow 
of pulsation-free air. Rotors never 
touch each other or housing. No 
lubrication inside compression 
chamber. Dirt particles can’t cause 
abrasion. Capacities from 6900 to 
19,400 cfm at pressures to 115 psi. 
Low and high-pressure stages can 
be used as single-stage compressors. 
Change speed to change output. 
Direct coupling to two-pole electric 
motors. 60% of power input at 
compressor shaft may be recovered 
in the form of hot water. Types 
U1210, U1311, U1412. Leaflet A 
1141. Atlas Copco AB, Stockholm, 
Sweden. 
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LET’S TALK 
MANIFOLD 


FACTS ! 


The advantages of (Almo) mani- 
folds as opposed to other mani- 
folds are many. Their unique 
design offers complete flexibility 
in the mounting of take-offs and 
valves. Thus an Almo manifold is 
more adaptable to your require- 
ments. Here are 3 features that 
definitely effect performance, 
weight and size. 


ALMO* 


HYDRAULIC 
MANIFOLDS 


Flow lines are short as possible with no 
corners or sharp recesses to collect 
dirt and obstruct flow. 


Sremrersronss 
MANIFOLDS 
ALMO 


Method of construction permits better 
utilization of area, smaller overall dimen- 
sions and fewer complications while 
maintaining correct channel dimensions 
and constant operating pressures. PSI 
capacity is a built-in quality. 
CONVENTIONAL 


oe 


Rectangular cross section of flow lines 
makes possible thinner overall construc- 
tion and less weight than in comparable 
manifolds. 














WEIGH THESE FACTS! 
Let us work with you in improving your 
product. Write for brochure. 


ENGINEERING RECOMMENDATIONS 


MANIFOLD & TOOL CO. 


11472 KALTZ / CENTERLINE, MICH. 
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CRIPTS OF 
NDUSTRY 





Racine forms mobile 
hydraulic division 

Prompted by increased mobile 
hydraulic sales and the use of hy- 
draulic components and circuitry 


I 


Robinson Hellenberg 


in mobile applications, Racine Hy- 
draulics & Machinery Inc., Racine, 
Wis., has established a mobile hy- 
draulics division. Harold L. Robin- 
son is sales manager of the new 
division, and Clare Hellenberg is 
chief engineer. Eugene Crossland, 
application engineer, and Edward 
Brannon, product designer, also 


joined the new division. 


Plastic & Rubber 
promotes Tinkham 


L. N. Tinkham, in the new posi- 
tion of assistant sales manager of 
Plastic & Rubber Products Co.. 
Los Angeles, Calif., will assist E. F. 
Noyes, vice president of sales in 
the overall sales direction and su- 
pervision of the firm. Tinkham 
has been with the company for 14 


years 


New name for 
Paul-Munroe 


The Paul-Munroe Company, Bell 
Gardens, California, have changed 


News about people, manufacturers 
and sales organizations 


their name to Paul-Munroe Hy- 
draulics. The name change was 
made to more clearly define the 
scope of the company’s activities. 
The company also announced the 
addition of two engineers, Bob N. 
Cameron and Charles F. Robert- 


son. 


Grimstad adds 
sales engineer 


J. M. Grimstad Company have 
added John S. Reed to their Rock- 
ford, Illinois, office staff. Reed 
has had an extensive background 
in hydraulics and pneumatics, his 
last position as assistant chief en- 
gineer, Packaging Machinery Div. 
of W. F. & John Barnes Company. 


Groh joins OPW-Jordan 


G. A. Groh was appointed sales 
engineer for OPW-Jordan Corp., 
Cincinnati, Ohio. In addition to 
his sales engineering responsibil- 
ities, Groh will handle much of 
the company’s technical corre- 
spondence and supervise sales ef- 
forts in several territories. 


Berry Hydraulics 
names sales manager 

H. S. Cain was appointed sales 
manager of Berry Hydraulics, a 
Division of Oliver Tyrone Corp. 
He will be located at the general 
sales office in Corinth, Miss. Cain 
previously serviced accounts from 
Houston and Pittsburgh. 


John P. Weatherhead 
promoted 

John P. Weatherhead was 
named plant manager of the 
Special Products Division, The 
Weatherhead Company, and will 
direct all manufacturing activities 
in the Cleveland plant. He has 
been with The Weatherhead Com- 
pany for 22 years and has been 
manager of the Syracuse, Indiana, 
plant since 1953. 


Le Roi names four in sales 


Thomas E. Stone is mountain 
region sales manager for Le Roi 
Div., Westinghouse Air Brake Co. 
Regional headquarters are in 
Denver. Territory includes Colo- 
rado, Utah, eastern Idaho, Wyo- 
ming, Montana, and western 
North Dakota, South Dakota, and 
Nebraska. Replacing Stone as dis- 
trict representative in Salt Lake 
City is H. A. Orlik. He will cover 


Stone McPhail 


Utah, eastern Idaho, and western 
Colorado. Stone succeeds W. E. 
Mattson, who was transferred to 
Milwaukee to head central region 
sales. Winston MacPhail will work 
as a field representative, out of 
the regional office at Cleveland, 


Ohio. 
Continued on page 124 
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LOCK OUT AIR FOR MACHINE 





Locks 
Out and 
eXhausts 
VALVE 


Lock out air that operates a 
machine, as a safeguard when 
making machine repairs. The 
Ross L-O-X Valve installs in 
the supply line leading to the 
machine, upstream of any 
operating valve. Designed so that when closed, 
supply-air to the machine is shut off and air down- 
stream is exhausted. Can be padlocked in this position. 


More L-O-X valves can be incorporated in the circuit 
to shut off and exhaust various segments of the 
circuit. Detented open; very low pressure drop; Light- 
weight aluminum construction. Call your Ross repre- 
sentative or write for literature. 


IRoss OPERATING VALVE CO. = 


105 EAST GOLDEN GATE AVE. . DETROIT 3, MICH. 





MIDGETS for MAN-SIZED ; 
air-oil Flow Control jobs @ 
© AG 


S MINIATURE FLOW CONTROL — Operates on 1 Ib. differen- 
tial. Limited check one direction — full flow other. Recommended 
working range 0-250 psi. Air flow 

rate 3.6 CFM at 50 psi 


® MINIATURE NEEDLE VALVE 
Precise control of air-oll in either 
direction. Range 0-2000 psi. 


finimatics 


\e; eee aaa | 


7 oe 
Aa 
oo 


© © MINIATURE QUICK 
CONNECT — Air flow rate 2.7 
CFM at 50 psi. Range 0-150 psi 


© MINIATURE CHECK VALVE 
Poppet type, spring loaded. Full 
flow one direction only. Use in Write, NOW | 


any position. Holds 0-2000 psi. Air or NEW | C i=, 
flow rate 3.5 CFM at 50 psi oag ty td ae fi ae 


Chippard INSTRUMENT LABORATORY, INC. 


7386 Colerain Rd., Cincinnati 39, O. * Phone: JAckson 1-4261 


Manufacturers of Miniature Pneumatic Devices, R. F.Coils, Electronic Equipment 
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Patented in the USA. ond im forvign eventeios 
U. & Parente Re. 21994, 2I0G8e9 


The cam sector is stoin- 


Exclusive Helicoid movement 
provides Sustained Accuracy 
...0n the toughest jobs! 


e Helicoid Gages have no gears, no teeth—wear is 
reduced to an absolute minimum. No danger of 
fouling, either—rolling action of cam facing keeps 
contact surface clean. Even when subjected to vio- 
lent pressure pulsations or mechanical vibrations, 
Helicoid Gages stay accurate. Only Helicoid Gages 
provide all these advantages: 





Sustained accuracy—Helicoid movements have 
been tested through 75,000,000 cycles, with vir- 
tually no wear or loss of accuracy. Conventional 
geared gages on the same test became useless after 
only 500,000 cycles. 


Durability— Bourdon tubes won’t stretch, leak or 
crack. Dial faces won’t corrode or chip. 


Wide selection—Gages are available for practically 
any application from tap water to acid. Gages in- 
clude flanged and flangeless, round and square, in 
standard and flush-mounting models. Accessory 
equipment includes gage cocks, needle valves, 
siphons and snubbers. 


NEW! Solid-Front 


Safe-T-Case Gage 
This new Helicoid design diverts 
the force of a burst in a backward 
direction, away from the operator. 
The force escapes by deforming the 


back cover plate, 
which can then be re- 
placed inexpensively. 


4 Wrile tor Caraiog 01-65 tor details 
on the complete line of Helicoid Gages 


Distributed in Canada by Upton, Bradeen & James, Ltd. 
Quebec, Montreal, Ottawa, Toronto, Hamilton, Windsor, Winnipeg, Edmonton, Vancouver 


HELICOID GAGES *<° 


Helicoid Gage Division «American Chain & Cable Company, Inc. 
929-H Connecticut Ave., Bridgeport 2, Conn. 
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DO 
YOU 
US 3 


PRESSURE 
REGULATORS? 


SEND FOR N EW 


FREE CATALOG ON 


KENDALL 
ee 


lata is m els pre 
pneumatic pressure res 
(pipe sizes t 


Ay ag - 7. gt 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
INDUSTRIAL PRODUCTS BRANCH 


West Babyion, L. |., N. Y 
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POST 
SCRIPTS OF 
INDUSTRY 


Braas named 
industrial sales manager 
Owatonna Tool 
Company, Owa- 
tonna, Minn., ap- 
pointed James E. 
Braas to this 
position. He will 
direct the sales of 
the new Van- 
guard two-speed 
Braas hydraulic pump 
recently intro- 
duced by the company and will 
be in charge of specialized equip- 
ment lines. He was previously 
manager of distributor sales with 
Warner Electric Brake & Clutch 
Co. 


Briggs names Yedlinsky 


Walter E. Yedlinsky was named 
by the Briggs Filtration Company 


Washington, D. C., as representa- 
tive for industrial sales in the 
western Pennsylvania area. 


Vickers promotes 
Haydon and Asch 

Merrill A. Haydon, general 
manager of the Machinery Hy- 
draulics Div., Vickers, Inc., was 
elected vice president. He became 
general manager when the divi- 
sion was formed in 1957. E. L. 
Asch is Vickers’ director of sales 
training. He was in charge of the 
Houston sales office. 


Greer promotes two 


Donald K. Marsh was named 
general sales manager of Greer 
Hydraulics, Inc., with offices in 
Los Angeles, the company’s new 
headquarters. Marsh has been with 
Greer since 1959. Leonard H. See- 
man was appointed sales manager 
of Greer’s Products Division, with 
his base of operations at the new 
eastern offices in Westbury, L.L., 


N.Y. 





ete] 94, fell») 
VALVES 








Conduit-type Master- 
mite. Grommet-type 
also available. 








new 
Marsh Instrument 4 Vaive Co., (Canada) Ltd., 8407 103rd St., 


Edmonton, Alberta, Canada, Houston Branch Plant, 1121 
Rothwell St., Sect. 15, Houston, Texas, 
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Small Solenoid Valves 
that fill a BIG Order 


Designed to meet the need for positive- 
acting tight-seating valves for use on wide 
variety of media, including oxygen, hydro- 
gen, acetylene, etc. 


Two Types: 
Conduit type and grommet type. Port sizes 
1/8” and 1/4” NPT. 


Ten orifice sizes: 3/64" through 1/4”. 


Wide range of voltages: 
Standard with 115 V. A. C. but also available 
in 12, 24, 208, 230, 460 V. A. C. 


Pressure to 540 psi. 

Small, but with more strength in the 
Marsh manner. Coils never overheat. En- 
tire assembly leak tight. Remarkably 
quiet operation. Cleanable without break- 
ing connections. Used in any position. 
Bodies either brass bar stock or 18-8 stain- 
less steel. All moving parts stainless. 
Underwriters’ approved for use on oxygen 
and hydrogen and as safety valves. 


MARSH _ INSTRUMENT COMPANY 
Dept. 19, Skokie, IMimois 
Division of Colorado Oil and Gas Corporation 





Spence elected 
vice president 


Willard H. Spence was elected 
vice president and general man- 
ager—Industrial Products Divi- 
sion, Brown & Sharpe Manufac- 
turing Co., Providence, R. I. He 
will also continue as managing di- 
rector of the company’s British 
manufacturing subsidiary in Ply- 
mouth, England. 


t 

Racine Hydraulics appoints 
director of research 

Due to a current expansion of 
the research and development pro- 
gram at Racine Hydraulics & Ma- 
chinery, Inc., Racine, Wis., Russ 
A. Henke was appointed director 
of research. Henke was previously 
head of Russ Henke Associates, 
consulting firm, which his former 
associates are continuing under 
the name of Engineering Associ- 
ates. Robert E. Raymond, formerly 
in charge of research, plans to op- 
erate his own consulting business. 
Raymond will contimue as an ad- 
visor to Racine Hydraulics. The 
company’s new research and de- 
velopment building is nearly com- 
pleted and all research for six 
plants in Wisconsin and Ohio will! 
eventually be concentrated here. 


Henke Jarvis 


Hydreco promotes Jarvis 


W. Gordon Jarvis was appointed 
manager of manufacturing of the 
Hydreco Division of New York 
Air Brake Co., Kalamazoo, Mich. 
Jarvis, associated with Hydreco 
for five years, has been serving in 
executive capacities in sales, pro- 
duction and personnel. 


UCC opens service lab 


A new technical service labora- 
tory, centralizing Union Carbide 
Chemical Co.’s customer service 
facilities, was opened near Tarry- 
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town, N. Y. The building, which 
houses 46 individual laboratory 
units and a well equipped mechan- 
ical test building, brings together 
various groups which had been 
attached to Carbide Chemicals 
plants throughout the country. 
Among its purposes is follow-up 
of customer requirements for spe- 
cific chemicals, to determine the 
need or desirability of improved 
specification standards, and to as- 
sist customers in the proper use 
of the company’s products. 


New company formed 


Continental Controls Company, 
Nashua, New Hampshire, is a new 
organization manufacturing a line 
of electrohydraulic control com- 
ponents and systems. The company 
also provides a consulting service 
for their customers to assist in 
special control problems. Werner 
G. Holzbock is president. The 
company will operate through lo- 
cal distributors. 


Continued on page 123 





H-P-M 1.” four-way pilot 
valves, single or double solenoid 


The new H-P-M %” pilot valve is interchangeable with 
industry standards, handles 9 gpm at 3000 psi, single or 
double solenoid types available. These are quality valves for 
long, heavy-duty service at a price comparable with ordinary 
solenoids. Subplates available for standard mountings. 


H-P-M pilot valves feature totally sealed, oil-immersed sole- 
noids for long life and maintenance free operation — virtually 
millions of extra cycles. Immersed in oil, the solenoid oper- 
ates cooler, shock and pounding is lessened, normal prob- 
lems experienced with air gap type solenoids are eliminated. 
Oil-immersed solenoids have bayonet type connections; serv- 
ice is simplified with no wire connections to break. 


AVAILABLE FROM STOCK FOR IMMEDIATE DELIVERY. 
Send for new specification sheets, today. 


H54 


THE HYDRAULIC PRESS MFG. COMPANY 


A Division of Koehring Company, Mount Gilead, Ohio, U.S.A. 
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DESIGNED EXCLUSIVELY FOR 
THE MAN WHO WANTS 
COMPACTNESS, RELIABILITY 
AND ECONOMY! 


Introduced by Modernair in 1948, these 
ultra-compact cylinders have been per- 
formance-proved on thousands of jobs 
all over the free world. 


Today’s new Series R ECONOMAIR cyl- 
inder is even better. In addition to such 
original advantages as compactness and 
interchangeable mountings, the new 
Series R offers: 


Chrome plated stress-proof steel 
piston rods with wrench flats. 


@ Built-in rod wipers. 


Wider-sectioned aluminum piston for 
improved bearing stability. 


Exclusive Adjusto-Stroke Design. (Pat. 
Pend.) 


1% bore has stainless steel rod. 


Series R ECONOMAIR cylinders are avail- 
able now in 1%, 1%, 2, 3 and 4-inch 
bore sizes, with or without cushions. 
They offer today’s best buy in quality 
cylinders at truly competitive prices — 
why pay more and get less? 


See your phone book yellow 
pages for your nearest dealer 
or write us now for literature 
and prices. Please address 
Dept. 05. 


mes 
SCRIPTS OF 
INDUSTRY 


Arizona sales rep 
for Young Radiator 

John J. Cullinane has been ap- 
pointed sales representative for the 
Young Radiator Company, Racine, 
Wis., with offices at Glendale, Ari- 
zona. 


Superior Tube 
appoints Hoff 

Richard L. Hoff returns to Su- 
perior Tube Co., Norristown, Pa., 
as development metallurgist, after 
working one year as a senior engi- 
neer at Aerojet General Corp. 


Hall joins Marsh 
John W. Hall was appointed 


sales engineer of the Solenoid Sec- 
tion of Marsh Instrument Com- 
pany Division of Colorado Oil 
and Gas Corp., Skokie, Ill. 


Cameron now 
assistant sales manager 
Robert D. Cameron was ap- 
pointed assistant sales manager of 
the New York Air Brake Com- 
pany’s newly formed industrial 
sales organization, Watertown, 
N. Y. He joined the company in 
1956 and has been located at the 
Los Angeles aviation sales office. 


Dagerman has 
new position 

E. M. Dager- 
man has been ap- 
pointed to the 
new position of 
west coast dis- 
trict sales manag- 
er of the Marine 
and Ordnance 
= Department of 
Dagerman Vickers, Inc. All 
sales personnel in 
the Pacific states will report to 
Dagerman. Dagerman, with Vick- 
ers for 14 years, has served in 
many capacities in the company’s 
sales, engineering and manufac- 





GRATIS 


a 12 page HY- 


DRAULIC CIRCUIT and FLUID 
MANUAL for almost every 


type and size hydraulic 


Tittieliictitele 





HERE IS A BIG 81/2" x 11", file size 12 page, 
fully illustrated booklet. It's brimful of tech- 
nical data and drawings that every designer 
and operating engineer will want to read and 
keep for ready reference. Write for your copy. 
No obligation. 


HYDRAULIC FLUID 


AND OIL FILTERS 


FILTER/SEPARATORS . 


AIR AND 


GAS LINE FILTERS « FILTER CARTRIDGES 


YES 


THE BRIGGS FILTRATION CO. 
DEPT. 349 WASHINGTON 16, D. C. 


@ Send me manual. No obligation. 
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turing operations. He will main- 
tain offices at the El Segundo, 
Calif., plant. 


Parker-Hannifin moves 
New York sales office 

The New York sales office has 
been moved to new, larger quar- 
ters at 1° Railroad Ave., Emer- 
son, N. J.—William A. Case has 
joined the company’s Detroit sales 
office. 


New distributor 
organization formed 

Heyck Equipment Company, 
Inc., 3260 Sul Ross Street, Hous- 
ton, Texas, has been formed. The 
new firm was formed by T. R. 
Heyck and W. N. Sinclair, who 
were previously associated with 
Johnson-Heyck, Inc. T. R. Heyck 
is president and Sinclair is vice 
president. The company will act 
as exclusive distributors and rep- 
resent a number of accounts previ- 
ously represented by Johnson- 


Heyck, Inc. 


Small in size—big in capacity—simple to install—the KEPNER 
Kepsé! Cartridge Type Check Valve is designed for positive 
performance. Eliminates expensive machining, finishing of 


fine, close tolerances, metal surfoces—dirt can't hurt it. 


Write for complete technical data 


*Patent Applied For 


KEPNER PRODUCTS COMPANY i 


> 


Le Roi appoints 
central region manager 


W. E. Mattson 


was named cen- 


tral region sales | 


manager of the 
Le Roi Division, 
Westinghouse Air 
Brake Co., Mil- 
waukee, Wis. 
Mattson, former- 
ly manager of the 
division’s moun- 


Mettson 
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ANOTHER 
FINE QUALITY 
PRODUCT By 


FILLER CAPS 
& SCREEN ASSEMBLIES 


For HYDRAULIC 
FLUID and OIL 
RESERVOIRS 


BREATHER CAPS 


Vented type made of 
cadmium «plated steel 


... Twist lock fastens 
securely into flange. 
With or without chain. 


CLOSE NECK 
FLANGE 

Cadmium plated steel 
with six %,-inch flange 
holes drilled on 2%- 
inch circle. 


30-MESH BRASS 
WIRE SCREEN 

Unusually well con- 
structed brass screen, 
3-inches deep and 
1'%,-inches diameter. 


tain region, joined Le Roi in 1953. 
The division also announced the 
central region’s new headquarters 
at the Mayfair Professional Build- 
ing, 2500 N. 108 St. Milwaukee. 


Promotions at Chiksan 


Chiksan Company, Brea, Calif., 
appointed N. A. Lee Guill to east- 
ern regional sales manager with 
headquarters in Newark, N. J. 
W. L. Clark replaces Guill as 
senior sales representative in the 
Midwest, with headquarters in 
Chicago. 


Write Today For | The LENZ Company 
FREE Tube-Hose = oe er _— 
Fittings and phone: CR’ 7-6364 
Accessories For Nearest Distributor See 
Catalogs Thomas Register A-Z Section 


Continued on page 128 See Fluid Power Directory for Complete Catalog 


Y Need an original equipment 
VACUUM PUMP? 


See how GAST cuts your costs 


¥ - 


Above (1) is basic Model 1550 Vacuum 4g 
(one of 13 sizes). For active customers, Gast 


builds this model in dozens of variations. Spe- bed 

cific needs are met for vacuum, pressure, lubri- 

cation, drive and type of service. 6 
For example, (2) is equipped for general purpose 

vacuum. (3) provides both vacuum and pressure 

for paper leoling. (4) oil-less model has carbon 

vanes; never needs oil. (5) has new constant 

level oiler for rigorous industrial duty. 

You save because Gast ingenuity and tooling and 

manufacturing efficiency permit high quality at 


production prices. 
WRITE FOR FULL DETAILS—REQUEST CATALOG 


Gast Manufacturing Corp ING 
P.O. Box 117-D PN CTY 
Benton Harbor, Mich. 

va 


“Alt may be your enswerl" 
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So Much Control... 
So Little Space 


Mechanical Air Controls, Inc., 
Detroit, has named four distribu- 
tors. Automation Equipment & 





POST 
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HUSCO HYDRAULIC VALVES 


HUSCO 4-Plunger, 
45 G.P.M, 

Series 3200-SP 
Valve 


® In ONE to SIX Plunger Designs 
® For up to FOUR Control Positions 
® Capacities from 3 to 185 G.P.M. 


Other HUSCO features include: 
Power-Saving Pilot-Operated Relief Valve. 
Short Plunger Movement for more accu- 
rate control — at minimum effort. 
Check Valve Controlled circuits — 
Conventional or Parallel. 

Compact, precision-built for 

minimum space. 

Over 120 Standard Models — for un- 


INDUSTRY 


New distributors 


Holden Engineering Co., Cleve- 
land, Ancar Engineering, Inc., Chi- 
cago, and Industrial Technical 
Sales & Service, Inc., Mansfield, 
Ohio, will handle the Crown line 
of compressed air filters, regula- 
tors, and lubricators made by Han- 
nifin Co., div. Parker-Hannifin 
Corp., Des Plaines, Illinois. Special- 
ties, Inc., Alexandria, Va., will dis- 
tribute the Crown line, and tube 
and hose fittings made by Parker 
Fittings & Hose Div., Cleveland. 
Coleman Co., Inc., Greenville, 
S. C., will handle the division’s 
industrial hose and reusable hose 


Supply Co., Pittsburgh, is assigned 
to western Pennsylvania, West Vir- 
ginia, and eastern Ohio. Stewart- 
Hunt, Inc., Lexington, Mass., will 
take New England. Goll-Hanford 
Corp., has the Buffalo area. Leo J. 
Schindler Co., Dallas, will repre- 
sent MAC in Texas. 


Hydro-Line Mfg. Co., Rockford, 
Illinois, has appointed Charles 
Weber Co., Louisville, Ky., Af- 
filiated Engineering Corp. Ltd., 
Montreal and Toronto, and Andy 
& Associates, Dallas. 


Conoflow Corporation has ap- 
pointed R. Mack Goble Company, 
Houston, Texas, as sales agents for 
the Houston-Gulf Coast area, and 
E. N. Murray Company, Denver, 


fittings. Colorado, as representatives in 


limited modification to your needs. . . , 
Colorado and Wyoming. 


Check HUSCO First for Hydraulic Control. Write for 
your copy of HUSCO’S “‘House of ideas in Control 
Engineering’’ — or design assistonce on your needs. 
] HYDRAULIC UNIT 

| SPECIALTIES CO. 
j | PUMPS © VALVES © CYLINDERS 
| 4 P. O. Box 257-A, Waukesha, Wisconsin 

ps West Coast Representatives 


EASTMAN PACIFIC CO., Los Angeles, Calif. 
ROY BOBBS AIR-DRAULIC CO., Portland, Ore. 


Walnor Corp. will distribute for 
Republic Mfg. Co., Cleveland. 
Walnor offices in Chicago, Moline, 
and Rockford cover Illinois. The 
Des Moines and Cedar Rapids 
branches will give Republic cover- 
age in lowa. 


Scott Industrial Equipment Co., 
Indianapolis, will distribute hy- 
draulic valves and cylinders for 
Rivett, Inc., Boston. Scott's terri- 
tory is Indiana and Kentucky. 


AUTO - PONENT’ 


HYDRAULIC 
FULL FLOW VALVES 


Flow Control, Needle, Check 
for HYDRAULIC Power 


af 


aug 


OTA 


HIGH TORQUE 
VARIABLE 
SPEED (1-100 
r.p.m.) 
HYDRAULIC 
MOTORS 


i 
moe (Yi 
I 


\. | 
vu 
’ pall 
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A complete line: Ye”, 4”, ¥e”, Yo", and 34” female Dryseal 
Pipe Sizes in all models and types. Equivalent Aeronautical 
Tube Sizes on special order. 

MINIMUM PRESSURE DROP AND POWER LOSS . . . Oversize 
ports and passages give maximum fiow at minimum pressure 
drop, insure greater accuracy and response in hydraulic or 
large volume air cylinder control. 

EASY FLOW ADJUSTMENTS under ful! pressure. Seal located 
at port to eliminate air or dirt traps. Gland structure equally 
effective on pressure or vacuum. 

SENSITIVE, CHATTERLESS BALL CHECK .. . Patented design 
insures rapid ball movement to open or close at low differ- 
entials. 

FORGED BODIES permit higher pressures with wide safety 
margins. Aluminum—3000 psi; Steel and Stainiess Steei— 
5,000 psi. Pressure ratings based on better than 5 to 1 
safety factor. All internal parts are Stainiess. Write for 
illustrated catalog. 


TYPICAL APPLICATIONS 


7 cylinder 6,600 lbs. ft. at 2,000 p.s.i. (Speed Aanow ImovcATtS Tw DIRECTION CONTROL 
QIECTION OF CONTROL 


fit 
jis 
bf 


} 


Mark IV—5 cylinder 4,500 lbs. ft. at 2,000 p.s.i. (Speed 1-100 
R.P.M.) Mark V 
1-75 R.P.M.) Overall efficiency 90% to 95%. 

Ideal drive for conveyors, rolling mills, cranes, tractors, drills and 
most mechanical handling applications. 

4sk for details of hydraulic cylinders, valves, pumps and motors. 


CHAMBERLAIN INDUSTRIES LID 


Staffa Works, Argall Ave., Leyton, London, E.10, England. 
Leytonstone 3678 


(Member of the Chamberlain Group of Companies) 


ee 
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CLOSE CONNECTION 





Controlling Single 


Controlling Double 
_ Acting Cylinder 


, Acting Cylinder 
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THE 
MARKET PLACE 


When replying to a box number in the 
Market Place, address your letter to Hy- 
draulics & Pneumatics, 812 Huron Road, 
Cleveland 15, Ohio. Attention: Box No. 


PISTON LEAKAGE 
PROBLEMS ? ? ? 
CHANGE TO 

“STEP SEAL RINGS” 





PROJECT ENGINEER 
Hydraulics & Pneumatics 


Substantial, progressing Midwest- 
ern manufacturer seeks graduate 
engineer experienced in design and 
development. Excellent opportuni- 
ty. Write resume to Box 8160 Hy- 
DRAULICS & PNEUMATICS. 


/ + 
é } tior ver the [ZZ ’ A 
« | 4 > > 
COMPARISON TABLE 
STRAIGHT CUT COMPRESSION RING “STEP SEAL RING” 
With .005” end clearance has leakage With.010”-.020” and .030” has a leakage 
rate of 150cc/min. at 400 Ibs. pressure. rate of only 25cc/min. at 6000 Ibs. pressure. 
To reduce leakage to a minimum specify “STEP SEAL RING" 


DESIGNERS, DRAFTSMEN 
WANTED 


Hydraulic and pneumatic cylinder 
designers by fast growing northern 
California cylinder manufacturer. 
Resumes will be reviewed confi- 
dentially. Send resume to Box 8260 
HYDRAULICS & PNEUMATICS. 





ENGINEER AVAILABLE 


M. E. with 11 years industrial ex- 
perience in design, application and 
test of industrial hydraulics and 
automotive electrical products. De- 
sires responsible position with 
manufacturer of related products. 
Write to Box 8360 HYDRAULICS & 
PNEUMATICS. 





DISTRIBUTORS AND 
REPRESENTATIVES WANTED 


For proven line of industrial 
variable high pressure axial pis- 
ton pumps and motors. All U.S. 
territories open. Write Box 
8560 HYDRAULICS & PNEUMATICS. 











AIRCRAFT HYDRAULIC ENGINEER 
WANTED 

Southern New England manufac- 
turer of fluid system components 
seeks man capable of assuming re- 
sponsibility for development of 
valve design from concept through 
qualification testing. Prefer man 
with aircraft and/or missile hy- 
draulic systems experience and 
current state of the art knowledge. 
This is a permanent top level po- 
sition with a growing company. 
Full benefits. Salary open. Replies 
in strictest confidence. Box 8460, 
HYDRAULICS & PNEUMATICS. 





Classified Advertising Rates: Cost 
of Position Wanted ad is $10.00 for 
the first inch, each additional line 90 
cents. Cost of all other classified 
ads is $20.00 for the first inch and 
$15.00 for each additional inch or 
fraction thereof. Rates for Display 
Ads in this section will be sent on 


For complete details write for Bulletin H-57 


THE AUTO-DIESEL PISTON RING CO. 


3141 Superior Avenue * Cleveland 14, Ohio 
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SPECIAL VALUE 
LARGE VOLUME 


STRATOPOWER PUMP 


A high volume, positive displacement 
type hydraulic pump. Has an output 


to 10 gallons per minute at 1500 RPM 


with 3000 PSI. Maximum RPM is 4000. 


Hes 16 tooth spline shaft, Part No. 
AND-20002. 


WEW PALLEY 
Hydraulic Cylinders 
These special Palley 
Hydraulic cylinders are 
designed to meet the 
most rigid requirements 
of industry. All are of 
heavy duty stee!. Shown 
here ore two of our line, 





Available in heavy duty Press type cylinders 

of 3"", 5°", 6” ond 8” bores, with thrusts up fo 

75 TONS, Also in internal cap types (os at right, 
obove) —with bores up to 4"’ and up to 18,850 Ibs. 
of thrust at 1500 PSI. Write for complete list of 
Specual Palco Hydraulic Cylinders. 


SURPLUS 1500 PS] HYDRAULIC CYLINDER 
Has bore of 3’’ — shaft 1-3/16" — stroke 24” — 


O/A length 31". Reconditioned. 
. - Cot. No. H-36RSU 3450 





HYDRAULIC “AUTOMATION” 
“HI-LO” PRESSURE 


PUMPING UNITS 


DELIVERS 21 GPM AT 1500 PSI 


For use in applications where a fast approach to 
work load is desired. Will deliver combined vol- 
ume of both pumps (21 GPM), of pressures up to 
450 PSI, then delivers output of high pressure 
pump (4 GPM) at up to 2000 PSI. Both pumps are 
face mounted on a 5SHP, double end, 220/440, 3- 
phase, 60 cycle AC motor. Mounted on a 33 gal, 
reservoir (available without reservoir) 
Size: 35" long x 184"" wide x 18)"" high. 

Other Hi-Lo units available, write 

for details. Cet. Me. DPR-21-1500. 








2263 E. VERNON AVE., DEPT. AH-80 
LOS ANGELES 58, CALIF. 
TD ORDER: Send Check or M.O. ~ 1/2 deposit 
with C.0.D.s. Prices F.0.B. Los Angeles. All 
items shipped freight or postage collect. 








Consists of a Surplus Cornelius Compressor 
combined with a New 1/2 HP, 115/230 V., 60 
cycle AC motor; a mounting frame ond built-in 


carrying handle. Pressure tested up to 3000 PSI. 
Ideal to fill air tanks, laboratory use, etc, 
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ACCUMULATORS IN MACHINE TOOLS 


This giant ACF industries Inc. “ERCO” model R300S automatic 
riveter utilizes two Greer bladder type 214 gallon accumulators 
to supply peak flow requirements which make it possible to 
drill, countersink, counterbore, double head and broach rivets 
at the rate of 20 per minute. As in many other applications, 
Greer accumulators provide dependable service under precise 
and rugged conditions. For technical assistance on your next 
fluid power problem, see your local Greer distributor or write: 


/ GREER HYDRAULICS INC. 


5930 West Jefferson Boulevard, Los Angeles 16, California 





/\ 496 Grand Boulevard, Westbury, Long Island, New York 
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HOKE REPORTS ON FLUID CONTROL (2) 


WE PACKED PERFORMANCE 
IN A PACKLESS VALVE 


The development of packless valves has so greatly reduced the 
problems of handling high pressures, temperatures and vacuums, 
and dangerous fluids that engineers designing such systems can now 
spend more time curled up with the Hoke Corrosion Chart.* 

With this extra time, many have dreamed up weird applications 
for the Hoke 440 Series bellows seal valve, trying to snare us in 
our own semantics. In a rash moment, we boasted that this valve 
could be modified for almost any application. Actually, the 440 can 
be modified to work at 
high pressures (up to 
2000 psi), for high tem- 
peratures (up to 
1000°F.), and for spe- 
cial connections such as 
tubing, socket welding, 
and silver brazing. 

Aside from this horn- 
blowing, here are the 
dry facts. The basic de- 
sign includes a stainless 
steel body, inert arc- 
welded bellows assem- 
bly, Teflon gaskets and 
Teflon stem point discs. 

This is only the starting 
point. Minor modifica- 
tions make so many 
models available that al- 
most “7, — The cesium boiler shows 
cluding liquid meta above uses a modifie 
handling, can be solved. powcr Mg F. 

Hear what a disbe- ‘ ; 
liever said: “I did not believe that the modified valves would satisfy 
all my requirements, especially to keep a high vacuum of the order 
of 10°5 mmHg under a wide variation of temperatures; however, I 
now acknowledge that the modified Hoke 440 valves fulfilled their 
duty perfectly.” This came from The Martin Company, where we 
sent 440’s for use in cesium vapor up to 400°F. Special modifications 
made these valves readily usable on a cesium boiler and converted 
an infidel to the true valve. 

If you work with critical high vacuum, high pressures, high 
temperatures and dangerous fluids, proceed with care. Ask for our 
Packless Valve Bulletin to reap a harvest of engineering plums. 


*Makes good reading if you're handling corrosive agents. Write, and we'll send you one. 


== FREE! A STEADY FLOW OF FACTS! 

















Further flow features, and interesting tech- 
nical topics are carefully covered in Hoke’s 
technical publication, the FLOW SHEET. 


It’s free, but worth millions! 





Hoke’s Performance Guarantee — Every Valve Leak-Tested! 





HOKE INCORPORATED 
87 Piermont Road, Cresskili, N. J. 


Send me complete information on the Hoke products checked below: 
C) Packless Vaives C) FREE Corrosion Slide Rule 
C) Flow Sheet C) Complete Catalog GC 959 
OO 
ee eiactinnnristinintieteninatipnas: 
ADDRESS. 
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ONLY 3 MOVING PARTS IN ASCO 3-WAY SOLENOID VALVES 


Millions of Trouble Free Operations . .. are the result 
of the simplicity designed into ASCO 3-way solenoid 
valves. Fewer wearing parts mean substantial savings 
in maintenance costs...reduction in down-time losses. 

Simple in construction, ASCO 3-way solenoid valves 
are simplicity itself in operation—solenoid piloting of 
two simple diaphragms. Absolutely tight seating is a 
feature—no closely fitted parts or valve seat grinding 
are required. 

Exceptionally large flow capacity permits rapid fill- 
ing and venting of cylinders ...valves operate up to 
400 cycles per minute. 

Conversion from normally open to normally closed 
—or the reverse —takes just 30 seconds; only simple 
rotation of the valve bonnet required. 

ASCO 3-way valves can be supplied with general 
purpose, water tight or explosion-proof enclosures, and 
may be mounted in any position. Valves are available 


in %”, %” and %” sizes, all with full flow capacity 
provided by oversize pressure and exhaust orifices. 
Standard Bulletin 8316 Valves are suitable for air, gas, 
oil and water at pressures up to 250 p.s.i. higher pres- 
sures can be handled by modified versions. 


New! Catalog No. 202 covers the ASCO line of 
Solenoid Valves. Write for your copy today. 


For Immediate Delivery... 
World’s largest stock 

of Solenoid Valves. 

A complete Solenoid Valve 
Stock List will be sent 

to you with your copy 


of Catalog No. 202. 


ASCO Valves Automatic Switch Co. 


50B HANOVER ROAD, FLORHAM PARK, NEW JERSEY, FRONTIER 7-4600 
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SOLENOID VALVES - ELECTROMAGNETIC CONTROL 
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9 mental reactions. Some of these are 
A Y e ¥ 6) U ° memories, some thoughts, some emo- 
tions. The significance we read into the 


i ; marks depends, not alone upon those 
lake this 5 second test to 


, | mental responses within ourselves, but 
determine your reading ability 


also upon the entire context of the pas- 
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*From: The Art of Rapid Reading, by Walter B. Pitkin; published by Grossett & 
Dunlap, New York 


If you read that paragraph in 5 seconds or less you can consider your- 
self an expert reader. If it took you longer than 5 seconds, your 
reading skill could stand some improvement. 

Regardless how you scored, chances are that you—like our other 
readers—can't possibly read fast enough or long enough to cover 
every issue of every magazine that comes across your desk. That's 

why HyDRAULICS & PNEUMATICS is written and edited for you. 
Distilled writing, our own form of editorial quality control, makes 
articles about your business shorter, easier to read, provides more 


articles per issue. More subjects designed to help you do your job better. 
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